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Foreword 


Friends of Joseph J. Spengler—including students, colleagues, and 
other professional associates—have long wanted republication of an 
appropriate collection of his essays. The initiative in arranging this book 
was taken primarily by the late Robert S. Smith, Frank T. de Vyver, and 
William R. Allen. 

During his remarkable career as a scholar, spanning a period of more 
than forty years, Professor Spengler was on the faculties of Ohio State 
University and the University of Arizona before permanently joining Duke 
University in 1934. He has carried the title of James B. Duke Professor 
since 1955. Among the most honored of economists, Professor Spengler 
has been President of the American Economic Association, the Southern 
Economic Association, and the Population Association of America, and 
he has been Vice President of the American Economic Association and 
the Economic History Association. 

His enormous outpouring of published research has reflected an extraor- 
dinary catholicity of interests, extending beyond economics into sociology, 
history, and political science. Within his widesweeping scholarly output, 
three subject areas have bulked large: population, history of economic 
theory, and economic development. The papers of this volume represent 
all three areas, oriented throughout toward analysis of population and 
including studies of the history of population theory and of applications 
of such theory to issues of development. 

The essays in this collection appeared in publications which follow a 
diversity of editorial practice. Rather than attempt to impose on their 
styles what would be at best a superficial consistency, they are reprinted in 
essentially their original form. The compilers thank the publishers and 
journals named below for permission to reprint these collected essays. 


Canadian Political Science Association and University of Toronto Press 
for ‘““Malthus’s Total Population Theory: A Restatement and Reappraisal” 
from Canadian Journal of Economics and Political Science, 11, Copyright 


1945. 


Harvard University Press for “Pareto on Population” from The Quarterly 
Journal of Economics, 58, 59, Copyright 1944 by the President and Fellows 
of Harvard College. 


The London School of Economics and Political Science for “Marshall on 
the Population Question” from Population Studies, 8, Copyright 1955. 


Southern Economic Association and University of North Carolina for 
“Aspects of the Economics of Population Growth” and “Was Malthus 
Right?” from Southern Economic Journal, 14, 23, Copyright 1947, 1948 
and 1966. 


vi Foreword 


‘“Journalfranz” Arnulf Liebing, oHG, 87 Wurzburg, Germany for “Some 
Economic Aspects of the Subsidization by the State of the Formation of 
‘Human Capital’” and “‘Limitational Factors in Population Theory: A 
Note” from Kyklos, 4, 7, Copyright 1950 and 1954. 


Societa Italiana di Sociologia for ‘Measures of Population Maladjustment”’ 
from Proceedings of the XIVth International Congress of Sociology, 3, 
Copyright 1951. 


Scientia for ‘‘Welfare Economics and the Problem of Overpopulation”’ 
from Scientia, 89, Copyright 1954. 


Population Reference Bureau for ““The Aesthetics of Population” from 
Population Bulletin, 13, Copyright 1957. 


University of Chicago Press for “Capital Requirements and Population 
Growth in Underdeveloped Countries: Their Interrelations” and “Popula- 
tion Change: Cause, Effect, Indicator” from Economic Development and 
Cultural Change, 4, 9, Copyright 1956 and 1961. 


American Economic Association for ““The Population Obstacle to Eco- 
nomic Betterment,” ““The Population Problem: Dimensions, Potentialities, 
Limitations” and “The Economist and the Population Question” from 
American Economic Review, 41, 46, 56, Copyright 1951, 1956 and 1966. 


American Philosophical Society for ““Economic Factors in the Develop- 
ment of Densely Populated Areas” from Proceedings of the American 
Philosophical Society, 95, Copyright 1951. 


American Association for the Advancement of Science for ‘Population 
and World Economic Development” from Science, 131, Copyright 1960. 


FRANK T. DE VYVER 


WILLIAM R. ALLEN 
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Malthus’s Total Population Theory: A Restatement 
and Reappraisal’ 


Commentators on Malthus’s population theory have generally based their 
remarks upon the Essay, particularly upon his observation that “population 
invariably increases where the means of subsistence increase, unless pre- 
vented by some very powerful and obvious checks” which are resolvable 
into “moral restraint, vice, and misery.” They have overlooked important 
passages in the Essay, having to do with the circumstances on which de- 
pend the increase and the availability of subsistence, and, therefore, the 
growth of population.* They have overlooked his extended consideration 
of the question of population in the Principles where his primary concern 
was the increase of the supplies on which population growth depends.’ They 


1. Our references are generally to first (1798), second (1803), and last (sixth, 1826) editions 
of the Essay on the Principle of Population. We have used the 1926 reprint of the first edition 
and the edition published, with introduction by G. T. Bettany, in 1890 (London), as a re-edition 
of the sixth. When the last edition differs from the second, the difference is noted; and when 
otherwise advisable, reference is made to both editions. Our references are to the second edi- 
tion of the Principles of Political Economy (London, 1836; reprinted in 1936) except when the 
second edition differs significantly from the first (1820), which is rarely for the purposes of the 
present study. Use has been made of several of Malthus’s pamphlets, cited in the text; of arti- 
cles by Malthus in the Edinburgh Review (July, 1808, vol. VII, pp. 336-55; July, 1821, vol. 
XXXV, pp. 362-77) and in the Quarterly Review (January, 1824, vol. XXIV, pp. 297-334); 
of an article attributed to Malthus (Edinburgh Review, Aug., 1810, vol. XVI, pp. 464-76); of 
G. W. Zinke, ‘Six Letters from Malthus to Pierre Prevost” (Journal of Economic History, 
vol. II, 1942, pp. 174-89); of Malthus’s letters (1829) to N. W. Senior, printed in the latter’s 
Two Lectures on Population (London, 1829); and of A Summary View of the Principle of Popu- 
lation (London, 1830), an abridgment of the article on population done by Malthus, apparently 
in late 1822, for the 1824 Supplement to the Encyclopaedia Britannica. Malthus’s opinions, 
expressed in A Summary View, are the same as those expressed in the last editions of the Essay 
and the Principles. Aspects of Malthus’s work have been well treated by, among others, J. 
Bonar, Malthus and His Work (London, 1924), and J. H. Hollander, in his introduction to 
David Ricardo’s Notes on Malthus (Baltimore, 1928), edited by Hollander and T. E. Gregory. 
The population situation in England in Malthus’s lifetime has been treated by T. H. Marshall 
in “The Population Problem during the Industrial Revolution” (Economic History {Supple- 
ment to Economic Journal], vol. I, 1929, pp. 429-56) and “The Population of England and 
Wales from the Industrial Revolution to the World War” (Economic History Review, vol. V, 
1935, pp. 65-78); M. C. Buer, Health, Wealth, and Population, 1760-1815 (London, 1926); 
G. T. Griffith, Population Problems of the Age of Malthus (London, 1926). 

2. Essay, p. 14; cf. 1st ed., pp. 140-1. 

3. E.g., his qualifying footnote (Essay, p. 14, also p. 295; first added in the 1817 edition): 
“It should be observed that, by an increase in the means of subsistence, is here meant such an 
increase as will enable the mass of the society to command more food. An increase might cer- 
tainly take place, which in the actual state of a particular society would not be distributed to the 
lower classes, and consequently would give no stimulus to population.” 

4. In the Essay, well described by Bonar (Malthus, p. 5) as an inquiry “into the nature and 
causes of poverty,” Malthus ‘endeavoured to trace the causes which practically keep down the 
population of a country to the level of its actual supplies’; while in the Principles his object was 
“to shew what are the causes which influence these supplies, or call the powers of production 
forth into the shape of increasing wealth.” See ibid., p. 309; 1st ed., p. 345. 
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have, therefore, missed his total population theory, and the manner in which 
it developed. 

It is our purpose, in this essay, to discover the whole of Malthus’s popu- 
lation theory, and to indicate, in some measure, the views of earlier and 
contemporary writers regarding elements of which this theory is composed.’ 
In section 1 we discuss Malthus’s theory of economic progress and the “ef- 
fectual demand”’ for labour, as it relates to the population question. While 
this discussion is based upon the Principles much more than upon the Essay 
and other writings, it is evident, as we state in the conclusion, that Malthus’s 
theory of demand probably evolved out of his consideration of the popula- 
tion question. In section 11, we examine Malthus’s treatment of industrializa- 
tion, in which he apparently found a workable solution to both the problem 
of economic progress and the question of population. In section 111 we ex- 
amine his views on luxury, on the exportation of “‘work,”’ and on the en- 
couragement of population growth, together with his conception of optimum 
population and his supposed role as a counter-revolutionary. Consideration 
of these topics serves to illuminate his social philosophy and to bring into 
sharper focus aspects of his theory treated in sections | and II. 


I 


It is in Malthus’s Principles that we find most fully developed the thesis 
that the progress of population in number and well-being depends upon the 
maintenance and expansion of the “effectual demand”’ for labour.® True, a 
number of writers anticipated Malthus in making population growth depend- 
ent upon the state of employment, but none developed, as he did, the 
importance and pre-conditions of an ‘effective demand” for labour. In 
several papers, written in 1751-60, Benjamin Franklin reasons that popu- 
lation growth depends upon employment, “‘room,” the ease with which fami- 
lies may be supported, and habits of consumption.’ His arguments, advanced 
in support of freedom on the part of the American colonists, to expand 


5. In the second edition (preface) Malthus states that he deduced the main argument of the 
first essay from the writings of Hume, Wallace, Adam Smith, and R. Price. The writings of 
Condorcet and Godwin, of course, gave form and direction to his argument. He both re- 
jected and adopted views set forth in William Paley’s widely read Principles of Moral and Politi- 
cal Philosophy (London, 1785). Among the writers who saw that poverty arises from “a too 
rapid increase of population’? Malthus numbered Plato, Aristotle, Montesquieu, Benjamin 
Franklin, James Steuart, Arthur Young, Joseph Townsend, and some of the Physiocrats. The 
editions of the Essay of most significance are the first, the second, and the fifth. He gave final 
form to most of what he had to say in the fifth (1817). Our references, of course, are usually to 
the sixth which, for the purpose of the present discussion, is virtually identical with the fifth. 

6. This thesis is set forth most fully in the last chapter of the Principles where he treats of 
“the immediate causes of the progress of wealth’’; it appears in substantially the same form in 
the 1836 as in the 1820 edition. 

7. On Franklin’s views see my “Malthusianism in Eighteenth Century America” (American 
Economic Review, vol. XXV, 1935, pp. 691-8). Franklin’s Observations .. . etc., written in 
1751 and published in 1755, were printed in Burke’s Annual Register (London) in 1760. Frank- 
lin’s recommendation that Canada be annexed by Britain, a recommendation based in part upon 


Malthus’s Total Population Theory 5 


geographically and industrially, were echoed by several Engfish writers. “So 
that one of our Countrymen established in America, finds full Employment 
for several Hands here; and as full Employment will always draw people, it 
plainly follows from thence, that our Settlements abroad must increase the 
Number of People at home.”’* Arthur Young asked: “Is it not evident that 
demand for hands, that is employment, must regulate the numbers of the 
people?’ Steuart declared that mankind ‘‘must ever be, in proportion to 
the food produced”’; but he added that “provided there be a demand for man, 
whatever use he be put to, the species will multiply” as long as “‘food is to be 
found.”’!® Adam Smith observed that marriage and multiplication are en- 
couraged when the demand for labour “‘is continually increasing.”’'! Howlett, 
in a criticism of Price’s view that England had suffered a decline in popula- 
tion, mentions “‘room,” urban markets for agricultural products, and the 
prospect of employment, as conducive to population growth.'? From his 
“fundamental proposition” Paley deduced, among other things, that: ‘‘Em- 
ployment affects population ‘directly,’ as it affords the only medium of dis- 
tribution, by which individuals can obtain from the common stock a supply 
for the wants of their families: it affects population ‘indirectly,’ as it aug- 
ments the stock itself of provision, in the only way by which the production 
of it can be effectually encouraged, by furnishing purchasers.”’'* 


his population thesis, was followed. Malthus refers to Franklin in the second and later editions 
of the Essay (1, i). Malthus got from a pamphlet by Styles and cited by Price evidence that the 
American population was doubling in twenty-five years (Essay, 1st ed., pp. 105, 185). Adam 
Smith, too, stated that population doubled in twenty to twenty-five years in the British colonies 
in North America. See Wealth of Nations (Cannan edition, Modern Library), pp. 70, 392. 

8.John Campbell, The Present State of Europe (London, 1753, 4th ed.), p. 508. Arthur 
Young cites this passage with approval in his Political Arithmetic (London, 1774), pp. 107-9. 
A similar argument appeared in An Account of the European Settlements in America (London, 
1758), vol. II, pp. 293ff., attributed to Edmund Burke. Adam Smith (Wealth of Nations, p. 
416) observed that the discovery of America opened new markets, intensified divisions of 
labour and improvements, and augmented wealth and income; it must, therefore, on his prin- 
ciples, have facilitated population growth in Europe and England. 

g. Political Arithmetic, p. 86; also pp. 61-2, 68-9, 91, 107ff., 319-20. Franklin is cited on 
p. 68. Young teok exception to James Steuart’s making population depend immediately upon 
the quantity of food instead of upon employment which gives man the ‘‘value of food.”’ Malthus 
later criticized opinions such as Young’s “Increase your people as much as you please, food 
will increase with them” (ibid., p. 69). 

10. An Inquiry into the Principles of Political Economy (1767) (Works, London, 180s, vol. I, 
Pp. 31, 49; also pp. 30, 49, 73, 191, 193). On p. 154 he speaks of “the effectual demand .. . 
which makes the husbandman labour . . . .” His italics. 

11. Wealth of Nations, p. 80, also pp. 68-9, 79, 81. 

12. John Howlett, Examination of Dr. Price’s Essays on the Population of England and 
Wales, etc. (1781). See J. Bonar, Theories of Population from Raleigh to Arthur Young (New 
York, 1931), pp. 210-11; C. E. Stangeland, Pre-Malthusian Doctrines of Population (New 
York, 1904), p. 348; sec. 111 (iv) of this article. 

13. Principles of Moral and Political Philosophy, p. 453. His fundamental proposition was 
(p. 443): “Wherever the commerce between the sexes is regulated by marriage, and a provision 
for that mode of subsistence, to which each class of the community is accustomed, can be pro- 
cured with ease and certainty, there the number of the people will increase; and the rapidity, 
as well as the extent of the increase will be proportioned to the degree in which the causes 
exist.” 
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Malthus’s thesis appears in the Essay, especially in the later editions, but 
does not stand out; because he was not there greatly concerned, as in the 
Principles, with what makes for progress in “‘supplies.’’ Nor is it evident, in 
the Essay, by what writers, if any, he was influenced with respect to the ef- 
fect of the state of employment upon population growth. His thesis appears 
to be vaguely foreshadowed in the first edition; and in the second, a number 
of its elements are discussed. In the fifth edition, finally, he achieved a 
greater integration of his earlier and narrower treatment of demographic 
matter with his developed analysis of the dependence of population growth 
upon employment, and with his discussion of the circumstances upon which 
progress in wealth and employment rests. Yet his total population theory is 
hardly to be gleaned from the Essay alone; it must be discovered in both the 
Essay and the Principles. 

Malthus’s primary concern in the last chapter of the Principles is “the 
progress of Wealth” and what conditions this progress. It is taken for granted 
that what makes for progress in wealth makes for progress in number and 
well-being. This is not quite his view in the first and second editions of the 
Essay where he makes the progress of the “labouring poor”’ (i.e., the vast 
majority) in number and well-being depend predominantly upon “the in- 
crease of the funds destined for the maintenance of labour’’—1.e., upon the 
food supply made available to the masses; and where he points out that these 
funds do not tend to keep pace with wealth" as defined by Adam Smith. In 
the fifth edition, however, he writes: “A rapid increase of wealth indeed, 
whether it consists principally in additions to the means of subsistence or to 
the stock of conveniences and comforts, will always ceteris paribus, have a 
favourable effect on the poor.” But he adds that it will have this effect only 
if “individual prudence” is joined with the skill and industry that produce 
wealth.!® 

In the first Essay, in reply to Godwin, Malthus commented briefly on the 
demand for labour, and justified expenditure by the wealthy, but he gave no 
prominence to the demand factor and its determinants.'* The frugal man, 


14. 1st ed., chap. xvi; 2d ed., 111, vii. He repeats the proposition that the funds for the main- 
tenance of labour do not bear a fixed relation to wealth and capital in the last edition (111, xiii) 
and in the Principles (2d ed., pp. 234-5). See also below, sections 11 and 111. Adam Smith had 
said that it is not the actual greatness of national wealth (i.e., “revenue” and “‘stock”’) “‘but its 
continual increase, which occasions a rise in the wages of labour’’; that ‘“‘the progressive state 
is the best for the labouring poor’; and that wages are low in a stationary state and inadequate 
in a declining state. The ‘demand for labour, according as it happens to be increasing, sta- 
tionary, or declining” requires an “increasing, stationary, or declining population” (Wealth of 
Nations, pp. 69, 71, 73. 81. 85). With this statement Malthus would agree in so far as the “de- 
mand for labour” is resolvable into ‘‘funds . . . for the maintenance of labour.”’ See note 27. 
below. 

15. 5th ed., 11, xiii, last paragraph; 6th ed., ibid. 

16. In his essay, ‘““Of Avarice and Profusion,”’ William Godwin sought to refute the ‘currently 
established” maxim that “‘it is the duty of the rich man to live up to his fortune,” and to demon- 
strate that the “‘profuse”’ man injures the mass of mankind in much greater measure than does 
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he declared after Adam Smith, saves from his income to add to his capital; 
and this he uses to maintain ‘‘productive labour,” or to lend to others “who 
will probably employ it in this way.’’ Godwin’s “‘avaricious man,” on the 
contrary, “locks up his wealth in a chest, and sets in motion no labour of any 
kind, either productive or unproductive’’; he “locks up the power of produc- 
ing’’ wealth and denies to workers a market for their labour.'’ Malthus re- 
marked also that whereas several centuries earlier there was “‘much less 
labour in England, in proportion to the population,” and more “‘depend- 
ence,” there was now more work and less dependence because the introduc- 
tion of manufactures had enabled the poor “‘to give something in exchange 
for the provisions of the great Lords, instead of being dependent upon their 
bounty.’’!* He indicated, moreover, that an “‘increasing demand for labour,” 
together with an “increasing produce,” ameliorates the condition of the 
labourer and thus encourages marriage.!” 

“What is mainly necessary to a rapid increase of population, is a great and 
continued demand for labour,” he wrote in 1820.”° If the demand for labour 
is not sufficient to convert ‘‘supplies’’ into consumable provisions”! and 


‘ 


the “avaricious” man. The avaricious man lives a life of self-denial; he does not burden the 
labouring poor, and yet he does not lock up physical goods against use by his contemporaries. 
The many wants of the profuse man, on the contrary, but increase the burden of work upon the 
poor and deprive them of the leisure and means necessary to “intellectual cultivation”; whence, 
whoever invents a new dish or creates a new luxury, adds to the hardship and drudgery of the 
lower orders but not to their wages and comfort. See The Enquirer (Philadelphia, 1797), pp. 
135-48; also Enquiry Concerning Political Justice (Philadelphia, 1796), vol. II, bk. viii, chap. 
Il, pp. 316ff. 

17. Essay, 1st ed., pp. 282-5, 295-8. Even supposing production were not checked, how 
could the unemployed establish title to ‘‘a proper share of the food and raiment produced by the 
society?” (ibid., pp. 298-300). See also sec. 111 (iii) of this article. 

18. [bid., pp. 293-4. This statement was obviously inspired by Godwin’s comment (Enquirer, 
p. 140) that several centuries earlier, when there “was little of manufacture,” the great pro- 
prietors could not, together with their families, consume all the foodstuffs to which they had 
title. 

19. Essay, 1st ed., p. 119. Wages are made to depend, in the first edition, upon the ratio of 
workers to “the fund appropriated to the maintenance of labour, . . . the aggregate quantity of 
food possessed by the owners of land beyond their own consumption” (ibid., pp. 205. 305-6). 
It followed that population pressure was the real cause of low wages (ibid., pp. 30-6, 82-3); 
that it was better to increase agricultural than non-agricultural production (e.g., 324-6); that an 
increase in the ratio of proprietors to labourers would benefit the latter and facilitate population 
growth (ibid., pp. 344-5). He was still thinking predominantly, as did so many eighteenth- 
century writers (e.g., see my French Predecessors of Malthus, Durham, 1942) in terms of an 
essentially cereal or provision standard of life. 

20. Principles, 1st ed., p. 261. In the second edition, p. 234. he writes “essentially necessary”; 
see also ibid., p. 224. 

21. The term “wage goods,” as used by modern writers, does not quite represent Malthus’s 
later view inasmuch as he looked upon provisions as the limitational factor (see note 26, below). 
Following F. M. Eden, Malthus supposed that in a labourer’s family of average size two-fifths 
of the expenditures went for bread or meal, one for meat and dairy products and potatoes, and 
two for house-rent, fuel, soap, candles, tea, sugar, and clothing. It followed that the price of 
corn, while it exerted a powerful influence upon the price of labour, did not regulate it ““wholly”’; 
and that corn and labour rarely kept “an even pace together.’”’ See Observations on the Effects 
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channel these goods to the labouring masses, the growth of the latter in 
number and well-being is retarded.” Accordingly, assuming that subsistence 
is obtainable, the measure of population is the quantity of employment. For 
employment regulates ‘‘the wages of labour, on which the power of the lower 
classes of people to procure food depends; and according as the employment 
of the country is increasing, whether slowly or rapidly, these wages will be 
such, as either to check or encourage early marriages; such as to enable a 
labourer to support only two or three, or as many as five or six children.”’”* 

The continuation of an effective demand for labour is necessary, in the 
short as well as in the long run, to the continuation of population growth, 
well-being and nuptiality fluctuating with the short-run demand for labour. 
Population growth oscillates because a population cannot immediately ad- 
just the supply of labour to oscillations in the demand for it. “‘But though the 
progress of population is mainly regulated by the effective demand for 
labour, it is obvious that the number of people cannot conform itself im- 
mediately to the state of this demand. Some time is required to bring more 
labour into the market when it is wanted; and some time to check the supply 
when it is flowing in with too great rapidity.”* When the demand for labour 
declines sharply, population growth falls off even though provisions are 
plentiful, because marriages are less frequent when the prospect of employ- 
ment is poor. “If the general demand for labour fail, particularly if the failure 
be sudden, the labouring classes will be wretched in the midst of cheapness; 
if the demand for labour be considerable, they will be comparatively rich in 
the midst of dearness.’’” 


of the Corn Laws (1814), edited by J. H. Hollander (Baltimore, 1932), pp. 9-11, 15, 20; also 
Inquiry into the Nature and Progress of Rent (1815), edited by J. H. Hollander (Baltimore, 
1903), PP. 39-42. 

22. ‘‘An increase in the means of subsistence . . . which in the actual state of a particular 
society would not be distributed to the lower classes, . . . would give no stimulus te population” 
(Essay, p. 14. n. added in 1817; also p. 295, cf. 2d ed., p. 421). See also below on family earn- 
ings. 

23. Essay, p. 426: 2d ed., p. 471. See also Essay, pp. 93-4. 127. 138-9. 172: 2d ed., pp. 
119-20, 162, 178, 221. 

24. Essay, p. 331; also pp. 428-9 (2d ed., p. 471). On oscillation of population growth see 
sec. 111 (iii) of this article. In a small country, with little variety of employment and a snug fit of 
population to available employment, nuptiality is more sensitive to conditions of employment 
than where numbers are great and the employment situation is obscure (Essay, pp. 144-6: 
2d ed., pp. 186-8). 

25. Principles, pp. 436-7; also p. 437n. (not in 1st ed.) where he says that when there is no 
demand for labour, “charity” is their only source of food. See also Essay, pp. 331. 429: 2d ed., 
PP. 471-2; Quarterly Review, 1824, pp. 326-7. Malthus’s concern above is with the decline in 
the demand for labour that developed upon the termination of the Napoleonic wars. See Prin- 
ciples, 11, 1, 10; J. J. O'Leary, ““Malthus’s General Theory of Employment and the Post-Na- 
poleonic Depressions” (Journal of Economic History, vol. 111, 1943. pp. 185-200). See sec. 
111 (iii) of this article, on public works and emigration. Malthus’s attitude toward manufacturing 
was conditioned in part by his belief that employment therein was uncertain and unstable 
(Essay, pp. 420-3; 2d ed., II, vii). 
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A country’s population may fall far short of its capacity to support num- 
bers at the same time that it is redundant in relation to employment op- 
portunities. For while the potential population capacity of a country is fixed 
by its resources,”° the progress of a country’s population in number and well- 
being depends upon the growth of the “‘effectual demand” for labour. If this 
demand does not continue to increase, the population will not be actuated to 
increase,”’ and cannot increase, whatever be the country’s resource equip- 
ment. This demand “‘is proportioned to the rate of increase in the quantity 
and value of those funds, whether arising from capital or revenue, which are 
actually employed in the maintenance of labour.”’* If, for any reason, these 
funds do not increase and flow to labour, the demand for labour will be 
checked,”’ even though there “‘be a great deficiency of population compared 
with the territory and powers of the country’’; and while “it might be very 
desirable that it should be greater,” efforts to encourage the growth of the 
population will prove futile until an effectual demand for labour develops 
and wages rise in consequence. Until such demand develops, labour and 


26. He uses the term “resources” at times; e.g., see Essay, pp. 547-50 (written in 1807). 
The /imitational group of resources, however, appears to be food; for he nowhere suggests that 
some lack other than food fixes the potential maximum. Furthermore, he described “‘want of 
food” as the “ultimate check” and as the “most efficient cause of the three immediate checks’”’; 
and an “increase in the means of subsistence”’ as the “only true criterion of a real and perma- 
nent increase in the population.”” See Essay, pp. 7. 288. 294: 2d ed., pp. 336. 340. 347. He 
nowhere observed that what constitutes the /imitational resource, or group of resources, de- 
pends upon the consumption habits of the population, presumably because he supposed this 
limitational resource to be food. He anticipated that the situation of the labouring classes would 
improve, if they exercised moral restraint, even though subsistence had come nearly to a stand 
(Senior, Two Lectures on Population, p. 71). 

27. ‘When the demand for labour is either stationary, or increasing very slowly, people not 
seeing any employment open by which they can support a family, or the wages of common 
labour being inadequate to this purpose, will of course be deterred from marrying. But if a de- 
mand for labour continue increasing with some rapidity, although the supply of food be uncer- 
tain, on account of variable seasons and a dependence on other countries, the population will 
evidently go on, till it is positively checked by famine or the diseases arising from severe want.” 
See Essay, p. 429: 2d ed., pp. 471-2. Cf. Adam Smith, note 14 above. 

28. Principles, p. 234. “These funds consist principally in the necessaries of life, or in the 
means of commanding the food, clothing, lodging, and firing of the labouring classes of society” 
(ibid., p. 234); “luxuries” are not included in the “funds... for... ordinary labour” (ibid., 
Pp. 365). This statement does not appear in the first edition (cf. pp. 261. 418-19) where he some- 
times uses the term “resources” as he uses the term “funds etc.” in the second (cf. 1st ed., 
Pp. 246 with 2d ed., p. 223). He had already employed the concept of “funds” (which, as Taussig 
observes [Wages and Capital, New York, 1898, p. 160], he apparently derived from Adam 
Smith [Wealth of Nations, bk. 1, cap. viii]) in the Essay (1st ed., p. 305: 2d ed., p. 420). Adam 
Smith (ibid., p. 421) had made employment depend upon a society’s ““whole capital.”’ See also 
note 21 above. 

29. Elsewhere (Quarterly Réview, 1824. pp. 326-7) he said that if the elasticity of demand for 
produce were less than unity, an increase in the supply of the funds destined for the mainte- 
nance of labour would be accompanied by a diminution in the quantity of labour employed. He 
was thinking in terms of the demand for labour and had in mind a situation in which the demand 
for produce was slack and the money price of labour apparently was high and sticky in relation 
to the money price of corn (cf. below, note 48). See also Principles, pp. 231-3. 
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population will be redundant in relation to demand, however deficient they 
may be in relation to resources.*° 

But supposing that an effective demand for labour continues, how far will 
population growth proceed in a country? The answer, Malthus’s discussion 
suggests, depends ultimately upon the habits of consumption of the popu- 
lation and upon the skill and industry with which they develop and utilize 
their resource equipment.*! Population will come to a stand when cultiva- 
tion has been pushed to the point where “the labour of a man upon the last 
land taken into cultivation will scarcely do more than support such a family 
as is necessary to maintain a stationary population,’ and when, in conse- 
quence, profits sink ‘‘to the lowest rate required to maintain the actual capi- 
tal.”’®? Habits of consumption being given, how far cultivation can be pushed 
depends upon its efficiency. How low wages may fall, and therefore how far 
cultivation may be pushed, depend upon the habits of the lower classes, or 
upon “‘the amount of those necessaries and conveniences, without which 
they would not consent to keep up their numbers to the required point.’’** 
He pointed out that population growth never dropped precipitately, but 
tapered off gradually, the falling off in the rate of increase in the funds des- 
tined for labour generating the necessary habits and feelings. 

It is worth noting that when Malthus states that population is regulated 
by wages,’ he does not mean wage rates; he means family earnings and the 
purchasing power of the masses. It is the “average earnings of the families 
of the labouring classes throughout the year on which the encouragement to 


30. Principles, 11, i, 10, pp. 414-15, 424. See also Essay, pp. 96, 367-8, 428-30; 2d ed., pp. 
122. 472. Malthus reasoned in like manner with respect to capital whose law of increase he 
compared to that of population. If an effectual demand for capital is lacking, and in consequence 
the rate of return on it is too low, saving from revenue to add to capital will merely aggravate 
the distress of the capitalists just as an increase of births augments misery and mortality when 
an effective demand for labour is lacking (Principles, pp. 404, 414-15. 433-5). 

31. On the effect of trading relations, here supposed given, see below, sections 11 and 111 (ii). 
The increase of the funds destined for the maintenance of labour depends “‘upon the degree of 
industry, intelligence and activity” with which a country’s physical powers of production are 
called forth (Edinburgh Review, 1810, p. 467). 

32. Essay, pp. 400, 420, 428; Principles, pp. 281-2, also pp. 114-15, 158-9, 275-6, 278-9, 
297-8. Under these circumstances, rent too would come to a stand (ibid., 1, iii, pp. 140-3, 146, 
154. 160-1, 199, 211). On Malthus’s views on rent see Bonar, Malthus, pp. 237ff.; Hollander, 
Notes, pp. xxxiv-Ixvii. Between interest of landlord and that of state Malthus found the “‘strict- 
est union” at least so long as a country did not import food; but between other classes (e.g., 
labour, capitalists) and the state there existed no such close identity of interest (ibid., pp. |xiff.; 
Principles, p. 206). See also sec. t11 (iii) of this article. 

33. Essay, pp. 400, 428: Principles, 1, iv, 2, pp. 224-6, also p. 279. See his discussion of the 
forces that might bring population growth in Ireland to a stop (Edinburgh Review, 1808. pp. 
343. 353). Also Essay, 2d ed., p. 427, where he refers to Steuart’s statement (Works, vol. I, 
chap. xviii) of the limit to population growth in a commercial state. 

34. E.g., see Edinburgh Review, 1808, p. 345. 

35. Population is ‘“‘regulated by the real wages of labour” and comes to ‘‘a stand when the 
necessaries which these wages . . . command [are] not sufficient, under the actual habits of the 
people, to encourage an increase of numbers” (Essay, p. 400, not in 2d ed.; also pp. 420, 428: 
also Summary View, pp. 35, 64). 
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marriage, and the power of supporting children, will depend, and not merely 
the wages of day-labour estimated in food.’’** The highest rate of population 
growth, therefore, did not necessarily coincide with the highest real wage 
rate:°7 in fact “‘some increase of prices generally accompanies the most effec- 
tive demand for produce and population.”’** For when prices (including that 
of “‘corn’’) rise, or are rising somewhat, in relation to the money wage rate, 
there is “fuller employment” (including “task work” and other employment 
for women and children*’): and both the money and the real income of the 
family rise. When, on the contrary, the price of “corn” falls in relation to 
the money wage rate and employment diminishes, the ““command of the 
labouring classes over the necessaries of life” declines, and with it the stimu- 
lus to population growth.*° 

It was commonly assumed, said Malthus, that progress in wealth, and 
therefore in number and well-being, necessarily accompanies population 
growth, saving, the introduction of labour-saving inventions, and soil fer- 
tility. 

This assumption was invalid, he reasoned; it took for granted both that 
mankind produce and consume at the maximum possible rate, and that every 
increment in productive power generates an offsetting increment of con- 
sumption. 

Progress in wealth, without which a continuing increase in numbers can- 
not take place, is not begotten of the hard pressure of numbers upon sub- 
sistence, or of ‘““want alone.”’ Neither ““encouragements to population,” nor 
even the “natural tendency of population to increase beyond the funds for 
its maintenance,” furnishes an “‘effective stimulus” to the continued increase 
of wealth. If the desire of the labouring classes for “‘necessaries and con- 


36. Essay, p. 427: also pp. 426-8: not in 2d ed. See also Edinburgh Review, 1821, p. 373. 

37. The standard of life, differences in which also account for differences in the effect of given 
real wage rates, is here implicitly supposed constant (Essay, p. 428). 

38. Principles, p. 240, also p. 252: also p. 387, where he suggests that when prices fall, wages 
lag, and consequently, production and employment decline. An influx of money, occasioned by 
a favourable balance of trade, Paley had said, encourages population growth: indirectly, by 
stimulating employment; directly, but only for a time, by increasing money wages faster than 
the price of provisions (Principles of Moral and Political Philosophy, pp. 462-5). 

39. Of the extension of the practice of task work, with its long hours and low rates of pay, 
Malthus disapproved; it was prejudicial to health and happiness, even though it provided tempo- 
rary relief in times of scarcity. See /nquiry, p. 4on.; and cf. Principles, p. 279. 

40. Essay, pp. 426-8: Principles, 1, iv, 3. 5. PP. 232-4, 239-40, 258-60. Population grew ata 
higher rate in 1790-1811 than in 1735-55: corn wages were lower in 1790-1811 than in the 
earlier period but, because of fuller employment and greater parish allowances, the real income 
of the lower classes was greater. See Essay, p. 428; also Principles, 1, iv, 4-5, and p. 234. When 
prices are rising, entrepreneurial prospects improve, together with the demand for labour. E.g., 
see Zinke, “Six Letters from Malthus to Pierre Prevost,” pp. 185-7. Malthus attributed the 
lack of demand for labour and capital at the close of the Napoleonic wars to a diminution of 
“home revenues” aggravated by “contraction of the currency’’; but he rejected proposals to 
issue paper money, saying that what was wanted was higher prices and lower wages in terms 
of bullion (Principles, 1, il, 10, pp. 416, 424-6, 430-2). 
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veniences” were a sufficient stimulus to production, Europe would be 
peopled to the limit of “its power to produce,” and the earth would probably 
contain ‘‘at the very least, ten times as many inhabitants as are supported 
on its surface at present’’; and yet, “almost universally,” the wealth of states 
‘is very far short of their powers of production.” The desire of the labourer 
for goods and services will avail towards their production only if there is a 
“reciprocal demand”’ for his labour. This demand he cannot provide him- 
self; it is forthcoming only when the employers of labour can dispose of its 
product at a profit. ‘An increase of population, when an additional quantity 
of labour is not required, will soon be checked by want of employment and 
the scanty support of those employed, and will not furnish the required 
stimulus to an increase of wealth proportioned to the power of production.’’*! 
Here, by his emphasis upon the importance of demand, Malthus is setting 
limits to the capacity of the principle of population to generate progress, 
limits not so clearly indicated in the Essay.” 

Of saving he wrote in like vein, even though he esteemed the eighteenth- 
century virtues, frugality and thrift, and accepted the current opinion that 
growth of capital depends primarily, not upon science and technology, but 
upon accumulation which, like labour, is accompanied by ‘spiritual an- 
guish.”’*? Wealth can be increased only through the “conversion of revenue 
into capital.”*4 But saving from revenue “to add to capital” can augment 
capital and thus facilitate population growth only on condition that it does 
not diminish the ‘“‘effectual demand” for commodities and labour. Suppose 
the productive power of farmers and manufacturers to grow as the result of 
an increase in the output per worker. If each group is disposed to consume 
the added increment of output of the other, all will be well. But if one or both 
parties “were disposed to save largely, with a view of bettering their condi- 
tion, and providing for their families in future, the state of things would be 
very different.”” The demand for labour would diminish; for the manufac- 
turer, ““owing to the parsimony of the farmers and the want of demand for 
manufactures,” would be unable to absorb the additional output of the far- 

41. Principles, \1, i, 2, especially p. 313. 

42. See sec. 111 of this article. 

43.C. E. Ayres, The Theory of Economic Progress (Chapel Hill, 1944), pp. 52-61. The 
progress of a country in capital equipment, population, and/or well-being, Malthus observed 
as had Adam Smith (Wealth of Nations, p. 464), depends upon “the produce of a country” 
exceeding “the consumption of those employed in its production” (Principles, p. 41). 

44. Principles, p. 314. Malthus criticized (ibid., p. 314n.) Lauderdale (Nature and Origin of 
Public Wealth, Edinburgh, 1804) for going ““much too far in deprecating capital accumulation.” 
Lauderdale (ibid., pp. 339-42) cites Malthus (Essay, 2d ed., pp. 9-10) and declares that the 
distribution of wealth to which the preventive check is to be traced, “in a great degree deter- 
mines the progress of population throughout the world.” Lauderdale quoted with approval 
(pp. 247-8) Quesnay’s attack upon hoarding and emphasis upon consumption, in which view 
Hollander (Notes, p. |xxix) finds the beginning of the doctrine against which Say’s law was 


directed. In his Letters to Malthus ({1821], London, 1936) Say did not examine critically 
Malthus’s views on population as enunciated in the Principles. 
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mer; while the farmer, because of the inability of the manufacturer to buy, 
would lack a market for his added output. Hence Malthus concluded that 
the adoption of too “parsimonious habits” might be accompanied “‘by a 
marked depression of wealth and population.’’*” 

The ‘laws that regulate the increase of capital’? resemble those which 
regulate the increase of population. When there is an “effectual demand for 
commodities ...a demand by those who are able and willing to pay an 
adequate price for them’’—and in consequence wages and profits are high 
enough, population and capital tend to increase; if such demand is lacking, 
they do not increase. Malthus inferred, therefore, that a population might be 
“‘greatly redundant, compared with the demand for it and the actual means 
of supporting it, although it might most properly be considered as deficient, 
and greatly deficient, compared with the extent of territory, and the powers 
of such territory to produce additional means of subsistence.” In like man- 
ner capital might be redundant in relation to a country’s demand for it at the 
same time that such country was under-equipped with capital. In the former 
situation the encouragement of births would not finally add to population, 
while in the latter case saving from revenue would add little to the capital 
supply.*° 

Malthus dealt with soil fertility and invention much as he had dealt with 
saving; but he emphasized in greater measure the psychological barriers to 
the expansion of demand upon which he had touched in his discussion of 
savings. He emphasized, in keeping with his conception of human behavior 
tendencies,*’ that the demand for income in terms of effort is such as to yield 
a backward falling supply curve for effort.** ““An efficient taste for luxuries 
and conveniences, ...such...as will properly stimulate industry, .. . is 
a plant of slow growth”; for the “luxury of indolence” tends always to 
swamp the luxury of goods.*” It may be true, Malthus states, that those who 

45. Principles, \1, i, 3, pp. 320-6; cf. Essay, pp. 94-6, 127; 2d ed. pp. 120-2, 162. 

46. Ibid., pp. 328, 326-30, 414-15; also Essay, pp. 430-1 (2d ed., pp. 473-4) and sec. 111 
(iv) of this article. 

47. See sec. 111 of this article. 

48. Cf. L. Robbins, “On the Elasticity of Demand for Income in Terms of Effort”’ (Eco- 
nomica, vol. X, 1930, pp. 123-9); J. R. Hicks, Value and Capital (London, 1939), pp. 36-7: 
P. H. Douglas, The Theory of Wages (New York, 1934), chap. x11. Malthus did not apply this 
type of analysis in his discussion of saving. See also note 29, above. 

49. Principles, pp. 320-2, 402-4. The “general desire of mankind to better their condition, 
and make provision for a family” re-enforced and intensified the limit imposed on the demand 
for luxuries and conveniences by the “luxury of indolence” (ibid., p. 402). Edward Gibbon, 
having noted that luxury prompts the landowner to improve his estate and distributes to non- 
landowners that which they otherwise would not receive, declared that “in the present imper- 
fect condition of society, luxury, though it may proceed from vice or folly, seems to be the only 
means that can correct the unequal distribution of property” (The Decline and Fall of the Ro- 
man Empire, Modern Library Edition, vol. I, p. 48). Wallace considered simplicity of tastes 
most favourable to propagation when lands were evenly divided. Yet he supposed that when 


many or most men have more land than they need to maintain themselves, they “must be lazy 
and indolent” and less populous than they would be if arts and manufactures were introduced 
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possess “fixed monied revenues, obtained by inheritance, or with little or 
no trouble,”’ stand ready to spend such income and thereby create employ- 
ment for the labour and capital that satisfies the resulting demand. “But 
where the amount of the revenues of a country depend|[s], in a considerable 
degree, upon the exertion of labour, activity and attention, there must be 
something in the commodities to be obtained sufficiently desirable to balance 
this exertion, or the exertion will cease .... Most men place some limits, 
however variable, to the quantity of conveniences and luxuries which they 
will labour for.’’®® For example, unless cultivators have a taste for conven- 
iences and luxuries which they wish to satisfy out of greater profits, they 
tend to employ less labour in cultivation when output per unit of labour input 
increases; and under similar circumstances receivers of profits and rents 
behave in like manner. The disposition of workers to offer their services is 
similarly conditioned.*! Love of indolence, therefore, operates to check 
progress in wealth, numbers, and well-being.*” For this reason, in part, Mal- 
thus came to look with greater favour upon industrialization, which tends to 
expand tastes and move the curve of supply of effort downward and to the 
right. 


among them, their tastes were refined, their wants were increased, and their desires were ex- 
cited by alluring objects: “this awakens ambition, kindles emulation, quickens industry, and 
engages men to labour, that they may procure the tempting objects they desire’’; and it facili- 
tates progress in wealth and number (A Dissertation on the Numbers of Mankind in Ancient 
and Modern Times, Edinburgh, 1753. pp. 27-9); but see sec. 111 (i)-(iii) of this article. See also 
C. Montesquieu, De l’esprit des lois (1748), XXIII, XV, IV, iv. 

50. Principles, p. 355. 

51. Ibid., pp. 320-1. This thesis is well developed in the Essay. “If the labourer can obtain 
the full support of himself and family by two or three days labour,” he will usually prefer leisure 
rather than work the remainder of the week “to furnish himself with conveniences and com- 
forts” (Essay, pp. 424-5). In the first edition (pp. 77-8) Malthus suggests that an increase in 
money wages alone would cause workers to fancy themselves richer and therefore to reduce 
the number of hours of labour they stood ready to supply. 

52. E.g., see Principles, pp. 337. 340; Essay, pp. 424-5. Adam Smith did not estimate the 
demand for income in terms of effort as did Malthus. ‘‘The desire of food is limited in every 
man by the narrow capacity of the human stomach; but the desire of the conveniences and 
ornaments of building, dress, equipage, and household furniture seems to have no limit or cer- 
tain boundary” (Wealth of Nations, p. 164). Plenty did not cause men, as a rule, to relax their 
industry. ““Some workmen, indeed, when they can earn in four days what will maintain them 
through the week, will be idle the other three. This, however, is by no means the case with the 
greater part. Workmen, on the contrary, when they are liberally paid by the piece, are very apt 
to over-work themselves . . .” (ibid., p. 81, also pp. 82-3). Steuart (Works, vol. I, p. 193) had 
remarked that “‘the most delicate liver in Paris will not put more of the earth’s productions into 
his belly, than another’; but he added that “‘there are no bounds to the consumption of work.” 
Steuart believed, however, that where men are lazy, or tastes and manners are simple, cultiva- 
tion tends to be restrained and with it multiplication; he considered such nations “in a moral 
incapacity of multiplying” (ibid., pp. 38-40, 44, 47, 157). Human happiness, observed Hume, 
consists in “action, pleasure, indolence.’’ When the ‘“‘mechanical arts”’ are undeveloped, there 
is left to men only indolence, and it loses much of its relish because it does not succeed to la- 
bour. Where there is no taste and no demand for “‘superfluities, men sink into indolence, lose 
all enjoyment of life, and are useless to the public.”’ See ““Of Luxury” (Essays Moral, Political, 
and Literary, edited by T. H. Green and T. H. Grose, New York, 1898, vol. I, pp. 300-3). 
Hume later entitled this essay, ‘““Of Refinement in the Arts.” 
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In view of the shape of the supply curve of effort, a continued increase of 
wealth and population is not necessarily assured when the soil is fertile and 
production is easy; these conditions, in fact, may permit and foster indolence 
and so check progress in number and well-being. Fertility of the soil con- 
duces to production only if there is an effective demand for work and prod- 
uct, for income in terms of effort; only if the owners of land are incited by 
the prospect of conveniences and luxuries to evoke its productive powers, 
and the labouring classes are pressed by “‘the want of necessaries”’ to create 
conveniences and luxuries.** If these conditions do not prevail, labourers 
will be disposed to put forth only enough effort to win an easy subsistence; 
landowners, content with little luxury other than retainers, will call forth 
small agricultural output; and few persons will engage in the production of 
conveniences and necessities. Whence there may at once be overpopulation 
in relation to the demand for labour and underpopulation in relation to re- 
sources. These unpropitious circumstances are found when, as under feudal- 
ism, the ownership of land is concentrated in the hands of the few, and 
“caprice and indolence... prevent many from cultivating their lands.” 
He pointed, by way of extreme illustration, to Ireland and New Spain. ‘“The 
power of supporting [or ““employing’’] labour may exist to a much greater 
extent than the will... . The necessity on the part of labourers of employ- 
ing only a small portion of time in producing food does not always occasion 
the employment of a greater portion of time in procuring conveniences and 
luxuries .... The deficiency of wealth in a fertile country may be more 
owing to want of demand than to want of capital. . . . The fertility of soil 
alone is not an adequate stimulus to the permanent increase of wealth.’ 

Malthus approved all saving of labour and inventions because “their tend- 
ency is to increase the gross produce and to make room for a larger popu- 
lation and a larger capital.”°> But of the introduction of labour-saving 
inventions, which are “the natural consequence of improvement and civili- 
zation,” he wrote as of the fertility of land. 


53. Among the three causes of rent Malthus numbered “that quality peculiar to the neces- 
saries of life of being able, when properly distributed, to create their own demand, or to raise 
up ...demanders in proportion to... necessaries produced.’ See Principles, 1st ed., pp. 
139-40, 541; 2d ed., p. 140; Inquiry, p. 18; Hollander, Notes, pp. xlviff.; my italics. While an 
increase in raw produce alone cannot occasion a proportionate increase in population, Malthus 
noted, it should be recollected that land produces besides food the materials for clothing, lodg- 
ing, and firing—the means, in short, by which people are brought into being and supported. 
Land thus differs from every other kind of machine. See Principles, 1st ed., pp. 141-2; 2d ed., 
p. 142. Malthus’s discussion here is not well integrated with that in the text above. 

54. Principles, 11, i, 4, especially pp. 344. 351. 331-5. 342-3, also Essay, e.g., 1, ix (in 2d ed.). 
Cf. Malthus’s views (e.g., Principles, pp. 342-3) with those of Cantillon and Garnier (in French 
Predecessors, chap. 1v). Hume (“Of Commerce,” Essays, vol. I, pp. 298-9) remarked that 
favourable agricultural conditions sometimes make for poverty. In Ireland, Malthus observed 
(Edinburgh Review, 1808, p. 341), indolence and holidays restricted the supply of labour and 
thus prevented wage rates from falling as much as they otherwise would; in this instance the 
effect was beneficial. 

55. Principles, p. 370, note on Ricardo’s treatment of ‘‘gross and net revenue.” See also 
Hollander, Notes, pp. xcii—xcvi. 
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The pre-eminent advantages derived from the substitution of machinery 
for manual labour, depend upon the extension of the market for the com- 
modities produced, and the increased stimulus given to consumption; .. . 
without this extension of market and increase of consumption, they must 
be in a considerable degree diminished. Like the fertility of land, the in- 
vention of good machinery confers a prodigious power of production. But 
neither of these great powers can be called fully into action, if the situa- 
tion and circumstances, or the habits and tastes of the society prevent the 
opening of a sufficient market, and an adequate increase of consumption.*® 


Unless the power to produce is united in proper proportion with the 
“means of distribution,’ Malthus concluded, it will not beget wealth and 
population. 


The powers of production, to whatever extent they may exist, are not 
alone sufficient to secure the creation of a proportionate degree of wealth. 
Something else seems to be necessary in order to call these powers fully 
into action. This is an effectual and unchecked demand for all that is pro- 
duced. And what appears to contribute most to the attainment of this 
object, is, such a distribution of produce, and such an adaptation of this 
produce to the wants of those who are to consume it, as constantly to 
increase the exchangeable value of the whole mass.°” 


Of this thesis Malthus had found support in the increase of the English 
population in 1800-10, which he attributed to a greatly increased demand 
for labour, combined with increased powers of production in both agriculture 
and manufactures. ““What has taken place is a striking illustration of the 
principle of population, and a proof that in spite of great towns, manufactur- 
ing occupations, and the gradually-acquired habits of an opulent and lux- 
uriant people, if the resources of a country will admit of rapid increase, and 
if these resources are so advantageously distributed as to occasion a con- 
stantly-increasing demand for labour, the population will not fail to keep 
pace with them.’’** Production and general wealth, “like particular portions 
of it,” always proceed in the wake of “‘effectual demand,’ — savings generally 
issuing out of the “increase in the value of the national revenue” without 
diminishing demand and consumption; and population follows. But when the 

56. Principles, 11, i, 5, p. 360; also 355-7. 

57. Principles, 1, i, 6, p. 361. Distribution, as Malthus used the term, adapts products, “in 
quantity and quality, to the actual tastes and wants of the consumers, and creates new tastes 
and wants by means of greater facilities of intercourse” (ibid., p. 371; not in 1st ed.). Paley 
(Principles of Moral and Political Philosophy, pp. 451ff.) had described “distribution” as “of 
equal consequence with the production” of provision. On the idea of distribution see E. Can- 
nan, History of the Theories of Production and Distribution, 3rd ed., London, 1924, chaps. 
vi-vill. Malthus’s thesis, stated above, appears in the Essay, pp. 93ff., 127. 138-9; 2d ed., 
pp. 119ff., 162, 178. Malthus criticized both Sismondi’s reply to the Essay and his assertion 
that the “‘free-contract”” wages system was responsible for unemployment, poverty, and popu- 
lation pressure (Principles, p. 366n.; Zinke, “Six Letters from Malthus to Pierre Prevost,” 


pp. 182ff.). 
58. Essay, p. 244, 5th ed., 11, pp. 103-4. 
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“two grand elements of wealth,” production and distribution, are not con- 
joined in proper proportions, and distribution cannot therefore satisfactorily 
circulate produce and give adequate value to it, they do not carry riches and 
population “‘to the utmost limits” of the available resources; they “produce 
only, after the lapse of many thousand years, the scanty riches and scanty 
population, which are at present scattered over the face of the globe.’’®’ 

In the Principles, as in the Essay, Malthus described as “‘most important” 
with respect to progress in wealth and numbers those elements ““which come 
under the head of politics and morals”’: e.g., security of property which de- 
pends upon the “political constitution of a country,” upon its laws, and upon 
their administration; “‘those habits’”’ which make for “regular exertions” and 
“‘general rectitude of character.’®® But he devoted most attention to condi- 
tions which join the will with the power to consume and generate a demand 
to evoke and offset the power to produce, and which favour “that increase of 
value which depends upon distribution.”’ These conditions are three in num- 
ber: division of landed property; internal and external commerce; mainte- 
nance of ‘‘an adequate proportion” of society in personal services and 
situations enabling them “to make a demand for material products without 
contributing directly to their supply.” 

Writing, as he did, at a time when the feudal land economy still blanketed 
much of the world, Malthus stressed the fact that the non-division of land 
was retarding progress in number and well-being. Only if land is sufficiently 
subdivided to permit an effective demand for produce and labour can wealth 
and population increase appreciably. Laws and customs which perpetuate, 
as they did in Europe during feudal times, “‘a most unequal and vicious divi- 
sion of landed property,” retard the growth of wealth and cause countries to 
“‘remain for ages very scantily peopled, in spite of the principle of popula- 
tion.” This is especially true of inland countries unfavourably situated for 
foreign and domestic commerce. Great proprietors, as Adam Smith ob- 
served, are commonly bad cultivators. Furthermore, even if they are ani- 
mated by a passion for the consumption of manufactures, they are too few 
in number to supply a demand sufficient to actuate the production of ‘‘any 
important mass” of manufactured products. ‘““The excessive wealth of the 
few is in no respect equivalent, with regard to effectual demand, to the more 
moderate wealth of the many.” Natural resources will not be fully exploited, 
and manufacturing will not flourish, so long as immense landed properties 
are not broken down and there has not been created “‘a greater number of 
demanders in the middle ranks of life who [are] able and willing to purchase 
the results of productive labour.”’ The judicious division of landed property 


59. Principles, p. 371, also pp. 363-7. 415. 424. Cf. Essay, pp. 95. 428; Summary View, 
pp. 6, 18, 27, 37-40. 

60. Principles, pp. 309-10: also note 86 below. 

61. Ibid., p. 372. 
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was essential, therefore, to the maintenance and augmentation of the “‘ex- 
changeable value” of wealth, to the stimulation of production, and to the 
increase of the population in number and well-being. 

To commerce Malthus now attached much greater importance than in his 
early writings. Internal and external commerce—the “exchange of what is 
wanted less for what is wanted more”’ — distributes the produce of a country 
in a manner consonant with the wants and tastes of the population and thereby 
increases the ‘‘exchangeable value of our possessions, our means of enjoy- 
ment, and our wealth.” It facilitates the “formation of those wants and 
tastes, and that desire to consume, which are absolutely necessary to keep 
up the market prices of commodities, and prevent the fall of profits.” It 
serves to join the will to employ with the ability to employ, and thus to set 
labour in motion in so far as the available “funds for the maintenance of 
labour” permit. It operates, in short, to supply that ‘effectual demand,” 
lack of which occasions stagnation. But since exchange is mediated by 
money, commerce will help keep labour employed only if the prices of com- 
modities sufficiently exceed the price of the labour embodied therein to 
allow adequate profits to producers; and this condition is more likely to be 
met when money wages and prices are stable or rising than when they are 
falling.®* 

In every society there must be ‘‘a considerable class of persons who have 
both the will and power to consume more material wealth than they pro- 
duce.’’** For in every society there are many who produce more material 


62. Principles, \1, i, 7; Essay, pp. 93ff., 127, 13.4ff. (2d ed., pp. 119ff., 162, 172ff.); also Prin- 
ciples (p. 154; cf. p. 199) where he states that improperly conceived taxes upon the produce of 
land check cultivation and bring population to a premature stop. Although Malthus observed, 
as had Adam Smith (Wealth of Nations, p. 392), that primogeniture checks cultivation (Essay, 
p. 286; 1st ed., p. 344), and that in America “easy division of landed property” had facilitated 
cultivation and population growth (Principles, p. 373), he opposed extreme subdivision, be- 
cause it prevented efficient cultivation, discouraged “prudence in marriage,’ and undermined 
civil liberty. Unlike Ricardo (Notes, p. 211), he was alarmed lest the French law of succession 
bring about a minute subdivision of agricultural property, and, within a century, visit ““extra- 
ordinary poverty and distress’ upon the French people and destroy their republican form of 
government. See Principles, pp. 375-9; Essay, pp. 204, 210, 214, §11. On later interpretations 
of the effect of this law see my France Faces Depopulation (Durham, 1938), pp. 146-56. In 
the British Empire primogeniture and entail did not prevent the breaking up of landed property; 
and their usual effects were offset by the fact that England was industrially developed and pos- 
sessed a great consuming middle class. Furthermore, in England the landed aristocracy coun- 
terbalanced the mercantile class, thus making the constitution more secure; while the oppor- 
tunity “to contend in wealth with the great landlords”’ stimulated merchants and manufacturers 
to exercise their skills. See Principles, pp. 379-81. Paley (Principles of Moral and Political 
Philosophy, pp. 450-1, 474-5) had described ‘“‘the right of common” and “manorial claims” 
as condemning the land “to perpetual sterility,” and tithes as retarding cultivation, and all these 
conditions as unfavourable to population growth. 

63. Principles, \1, i, 8, especially pp. 384-8, 393-7. also pp. 240, 403. Earlier (p. 324n.) Mal- 
thus states that economists “from the fear of appearing to attach too much importance to 
money, have perhaps been too apt to throw it out of their consideration in their reasonings.” 
On Malthus’s role in the development of the theory of trade see J. Viner, Studies in the Theory 
of International Trade (New York, 1937); Hollander, Notes, pp. c-cvi. 

64. Principles, p. 400, my italics. 
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wealth than they consume. Those engaged in the production of the “‘neces- 
saries of life,’ or funds for the maintenance of labour, produce a “neat 
surplus above what is required for the maintenance of the persons so em- 
ployed.”’®> Those engaged in other lines of material production likewise 
produce more than they consume. Accordingly, unless there exist persons 
who can and will absorb these material surpluses, ‘‘effectual demand” will 
be deficient, producers will no longer create a great deal more than they 
consume, and wealth and population will cease to grow long before they 
reach the limit “which bounds the power of maintaining population.”’ More 
specifically, the master producers and capitalists, their workmen, and the 
landlords cannot together supply a demand sufficient “‘to keep up and in- 
crease the value of that which is produced.” The first may have the power, 
but they lack the will. The workmen may have the will, but they lack the 
power; for their employers cannot pay them enough to supply this power 
and at the same time realize the profit necessary to induce undertaking and 
production. Landlords are too few in number. The deficiency in consump- 
tion must be made up, therefore, by Adam Smith’s ‘‘unproductive labour- 
ers,”’®* by that “body of persons engaged in personal services of various 
kinds”’; these (i.e., menials, soldiers, statesmen, judges and lawyers, physi- 
cians, clergy, and teachers, etc.) provide necessary services and “‘call forth 
those exertions which are required to give full play to [the] physical re- 
sources” of a country. 


The specific use of a body of unproductive consumers, is to give en- 
couragement to wealth by maintaining such a balance between produce 
and consumption as will give the greatest exchangeable value to the re- 
sults of the national industry. If such consumers were to predominate, 
the comparatively small quantity of material products brought to market 
would keep down the value of the whole produce, from the deficiency of 
quantity, If, on the other hand, the productive classes were in excess, the 
value of the whole produce would fall from excess of supply. There is 
therefore a certain proportion between the two which will yield the great- 
est value, and command for a continuance the greatest quantity of 
labour. *? 


Malthus laid down several qualifications with respect to the manner in 


65. Ibid., p. 234. It was frequently noted that agriculturalists produce a surplus above their 
own maintenance for which they must find vent, and upon which depends the size of the non- 
agricultural population. E.g., see Hume, “Of Commerce” in Essays, vol. I, p. 289; Steuart, 
Works, vol. I, pp. 40, 46. 117; Adam Smith, Wealth of Nations, bk. 111, cap. i, iv; my French 
Predecessors. 

66. Malthus included under ‘“‘productive” labour, that which is “directly productive of 
material wealth”; and under “personal services,” that which does not directly create material 
wealth, and which Adam Smith called “unproductive” (Principles, pp. 35, 49: cf. 1st ed., 
pp. 30ff.). 

67. Principles, 1, i, 9, especially pp. 412-13, 404-12. Malthus noted that since menials are 
complements to unproductive forms of wealth such as houses, the demand for the latter depends 
in part upon the availability of the former (ibid., pp. 408-9). 
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which “unproductive consumers” were to be employed and paid. The num- 
ber of menials must not be disproportionately large in relation to the “neat 
revenue”’ of the society; because if too many persons are so employed the 
augmentation of subsistence and wealth is checked. Furthermore, while it is 
possible to spend the whole of the ‘‘neat surplus’’ upon menials, soldiers, 
sailors, and other suppliers of personal service, it is preferable that part of 
this surplus be used to maintain those engaged in the production of conven- 
iences and luxuries. For the latter form of employment provides a more 
stable source of income and a greater “‘stimulus to production” and cultiva- 
tion ‘‘in modern states” than does diversion of the whole “neat revenue”’ to 
the sustenance of menials, soldiers, and sailors. But not all that can be spent 
will be spent upon “material luxuries and conveniences” because, the de- 
mand for these soon abating, the ““owners of land and capital would have 
very slender motives to employ them in the most productive manner.” 
Hence some of the “neat surplus”’ must be spent for personal services; and 
the ‘“‘most effective encouragement even to the production of necessaries” 
results when the two “‘stimulants,” material luxuries and conveniences and 
personal services, operate ‘under the most favorable proportions.”’®* In so 
far as practicable, those engaged in personal services should be “paid volun- 
tarily by individuals,” for then they are ‘‘most likely to be useful in exciting 
industry, and... least likely to be prejudicial by interfering with the costs 
of production”; and while it is desirable and necessary that some be paid out 
of public revenues, it is important that these not be supported through “‘in- 
judicious”’ taxation which is a deterrent to progress.*” 

To summarize: Malthus always looked upon the available and accessible 
means of subsistence as setting the upper limit to population growth and 
capacity, and upon “‘the increase of the means of subsistence” as the “only 
true criterion of a real and permanent increase in the population of any 
country,” the “habits of living” being given.“ The food supply became the 
sole and sufficient limiting agency, however, only when the population of a 
country had been carried to the maximum of whose support that country 
was capable, “habits of living” and external trading relations being given. 
Until this point was reached population growth was conditioned by the 
amount of employment available and in prospect: for upon employment 
depended the stimulus to agricultural production, access, on the part of the 
masses, to the means of subsistence, and their disposition to marry. If, for 
any reason, employment failed to expand, population failed to grow, what- 
ever the food producing potentialities of a country. :Population growth, 
therefore, depended upon the growth in the ‘effective demand” for labour, 
by which actual and prospective employment was fixed; it did not depend 

68. I[bid., 1, iv, 3, pp. 234-6, 239; cf. Essay, pp. 416-17. 


69. Principles, 1, i, 9, especially pp. 404-13. 
70. Essay, pp. 294-5. 
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upon the mere power to produce, for the power to produce did not neces- 
sarily generate an offsetting power to consume, and did not, therefore, 
necessarily bring into being a corresponding and growing “effective de- 
mand”’ for labour. Such a demand, in fact, tended to be realized only when 
proper moral and political conditions prevailed, when the social structure 
was elastic, when agricultural land holdings were adequately broken up, 
when commerce was active, when there were enough persons willing and 
able to consume more material wealth than they produced, and when human 
wants were multiplying sufficiently to overcome the inelasticity of the de- 
mand for goods and services in terms of effort. 

As we state in the conclusion, Malthus apparently came to recognize the 
importance of the role of the effectual demand for labour in consequence of 
his initial concern with the checks to population growth, and with the less 
immediate origins of some of these checks. For this reason too he consid- 
ered the iong-run as well as the short-run determinants of the effectual 
demand for labour and population. These considerations, in turn, led him to 
note the importance of industrialization as a means of dissolving obstacles 
to the expansion of the demand for labour and to the progress of population 
in number and well-being. This we examine in section 11. 


II 


Industrialization has commonly been advanced by twentieth-century 
economists as the means whereby population pressure may eventually be 
reduced in areas which at present are relatively overpopulated. For indus- 
trialization, it is supposed, provides employment for the excess agrarian 
population, supplies purchasing power wherewith deficiencies in the domes- 
tic food supply may be made up, and brings about urbanization and the 
adoption of a cultural pattern suited eventually to bring population growth 
to a stand. For much the same reasons Malthus too favoured industrializa- 
tion: a nation’s economy should be sufficiently industrialized to establish a 
working balance between its agricultural and its non-agricultural branches, 
but not so industrialized as to make it partly dependent upon foreign sources 
for foodstuffs and therefore insecure with respect to provision.*! In such an 
economy, Malthus’s argument suggests, an adequate “effectual demand” 
for labour tends to be maintained, and the inhabitants tend to utilize their 
resources effectively and to make provision for growth in number and well- 
being at the same time that they acquire habits of work and consumption 
appropriate to guard the nation against the evils of undue multiplication. 

In the First Essay Malthus did not fully appreciate the significance of 
industrialization, in part because he was impressed by the seeming impor- 


71. On this last point, see sec. 111, (i) and (ii) of this article. 
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tance of subsistence and concerned lest English economic policies restrain 
agricultural progress. He carried these views over into the second edition in 
which, none the less, especially in his discussion of the checks, he dwelt 
upon the importance of industrialization. His final and more integrated 
views appear already in the fifth edition, which reflects his consideration of 
the problems subsequently treated in the Principles. To the end he stressed 
the primacy of agriculture in economic expansion, and the principle that food 
must precede population.” 

In the first edition, in criticism of Adam Smith’s view that an increase in 
national wealth necessarily redounds to the advantage of the common man, 
Malthus states that ‘‘every accession to the food of a country” immediately 
benefits the whole society in greater measure than a corresponding acces- 
sion to manufactures; that ‘“‘ornamental luxuries” add little to ‘‘the mass of 
happiness”; that the expansion of manufactures had enticed labour from 
agriculture and checked the augmentation of the food supply; and that for- 
eign commerce can contribute little to the maintenance of labour. In Europe, 
urban industry had been unduly encouraged and the “natural order of 
things” had been inverted, agricultural expansion having been founded upon 
the surplus capital of manufactures instead of manufactures upon the sur- 
plus capital of agriculture; had the natural order been followed, Europe 
would have ‘‘been much more populous, . . . and yet not more incumbered 
by its population.’’’* He proposed, as a means of aiding the poor, premiums 
for turning up fresh land and “‘all possible encouragements held out to agri- 
culture above manufactures.”’”4 

In the second edition Malthus was much more friendly to industry.” He 
observed that although ‘agriculture cannot flourish without a vent for its 
commodities,” which may be furnished by commerce and manufactures, it 
is the ‘disposable produce” of agriculture which sets, or at least should set, 
the limits to the development of commerce and manufactures within a 
country. For if these two branches of the economy are overdeveloped, and 
the population of a state comes to subsist in part upon imported provision, 
it is “exposed to all the accidents of time and chance.” When things are 
“left to take their natural course,...the commercial part of the society” 


72. E.g., Essay, i, xiv; 2d ed., 111, xi; also Bonar’s comments, Malthus, pp. 136 ff. On agri- 
culture see ibid., 1st ed., chaps. xvi-xvii and pp. 95-7: 2d ed., 111, vii-x; 5th ed., 111, viii—xiii. 
Our discussion is based largely on his final views. 

73. Essay, 1st ed., chaps. xvi-xvil, especially pp. 301-2. 308-10, 312-15, 320-6, 329. 
332-7. 344: cf. Adam Smith, Wealth of Nations, pp. 391ff. Malthus apparently was not too 
friendly to industry (Essay, 1st ed., p. 293); but he considered it as reasonable to expect to 
prevent a “mistress from growing old by never exposing her to the sun or air” as to expect to 
prevent the development of manufactures and luxury in new countries (ibid., pp. 343-4). 

74. I[bid., pp. 96-7. 300-1. 

75. He now looked upon ““commerce and manufactures” as “‘the most distinguishing charac- 
teristics of civilization, the most obvious and striking marks of the improvement of society, and 
calculated to enlarge our enjoyments, and add to the sum of human happiness. No great surplus 
produce of agriculture could exist without them... .” (Essay, 2d ed., pp. 467-8. n.). 
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does not tend to increase “‘beyond the surplus produce of the cultivators.” 
But—and here his discussion relates primarily to England—things had not 
been left to take their natural course in England. Commerce and manufac- 
tures had been stimulated, and agriculture checked, by the navigation acts 
and colonial trade monopolies; hence “‘the body politick”’ was in a somewhat 
diseased state, and threatened with a scarcity of provision. For this reason, 
and because adequacy of the food supply was ‘‘a matter of the very highest 
importance,’ Malthus concluded that agriculture must be restored to its 
proper proportions, and that a bounty would be justified if necessary to 
re-establish balance.”® In his discussion of great landed areas, such as Si- 
beria, and of countries with little manufacturing and commerce, however, he 
dwelt upon the need to develop these branches of the economy, if agricul- 
ture was to expand and population to grow as it might and ought.” 

A number of reasons apparently acted in combination to lead Malthus to 
attach greater importance, in his later writings, to manufactures and com- 
merce. First, his consideration of the role of private property and of the 
views of the Physiocrats and others led him to note that the agriculturalist 
must have a vent for the surplus which, under a system of private property, 
he normally produces, and which he would exchange for non-agricultural 
goods and services and for the contributions of the state.”* Although in 
theory all effort might be directed into agriculture until it was fully de- 
veloped, in practice, with men constituted as they are and with society 
founded (as it must be) upon private property, agriculture cannot expand 
in the absence of a growing demand for its products. Second, ‘“‘the condition 
of the lower classes certainly does not depend exclusively upon the increase 
of funds for the maintenance of labour, or the means of supporting more 
labourers.”’ For while the growth of population depends principally upon 
the increase of the food supply, the lower classes “cannot be considered as 
in a good state” unless they enjoy, in addition to “‘strict necessaries’”’ and 
food, ‘“some conveniences and even luxuries.”’ And they cannot command 
these conveniences and luxuries unless, instead of allowing their numbers 
to keep pace with the means of subsistence (i.e., ““means of supporting more 
labourers’’), they exercise prudential restraint. Nor are they likely to “‘ac- 
quire a decided taste for conveniences and comforts” and, therefore, a 
strong disposition to practise moral restraint, until conveniences and com- 
forts have ‘become plentiful compared with food, which they never do till 
food has become in some degree scarce,” as in economies that are not pre- 

76. Essay, 2d ed., pp. 422. 426-9. 436-40, 450-1. 465-6: also sec. i! (ii) of this article. 
Malthus’s concern at the supposed neglect of agriculture is remindful of the Physiocrats. He 
was careful to point out, however, that in the absence of moral restraint, no measures could 
make the food supply keep pace with an unchecked population (ibid., pp. 467-9: also 1st ed., 
Pp. 27-9. 346-7. where he is more pessimistic than in the second). 

77. Essay, 2d ed., pp. 120ff., 162, 193-4. 205-6. 221-2. 

78. E.g., Essay, p. 369: 2d ed., pp. 433-9. 
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dominantly agricultural.”” Third, in so far as the well-being of the lower 
classes depends upon non-agricultural goods and services, Malthus’s rea- 
soning suggests, it is in order to encourage their production, for “the powers 
of the earth in the production of food have narrower limits than the skill 
and tastes of mankind in giving value to raw materials.’’*” 

The condition of the labouring classes in an agricultural country may be 
good, but it is not likely to be good, even though there the evils attendant 
upon urban employments are necessarily at a minimum. It will be good if, 
even though the price of manufactures expressed in corn is high, corn wages 
suffice to provide workers with both food and an adequate residuum of pur- 
chasing power with which to obtain the relatively expensive conveniences 
and luxuries—relatively expensive because they are imported, or produced 
at high cost by undeveloped domestic industries. Such a favourable situa- 
tion was enjoyed by labour in America. The “condition of the labouring 
classes must be the worst possible,” however, if “the wages of labour esti- 
mated in food are low” and, because the country lacks manufactures, the 
prices of manufactures, in terms of food, are high, as they must inevitably 
be. This unfortunate condition, moreover, will tend to persist. For the la- 
bouring classes will not have the opportunity to acquire “the custom of 
enjoying conveniences and comforts” and hence will not develop “those 
habits of prudential restraint’ which operate to push wages above the sub- 
sistence level; and the owners of landed property, or those who determine 
the uses to which it is put, will not be actuated to employ it in a manner 
suited to evoke large yields.*! 

It was not the predominance of agriculture as such which accounted for 


79. Essay, il. Xiil, pp. 416. 419. 424-5. Here Malthus is taking exception to Adam Smith’s 
(Wealth of Nations, bk. 1. cap. viii) manner of reasoning that every increase in wealth makes 
for the improvement of the condition of the lower classes. In the second edition (pp. 420-9. 
435: cf. 1st ed., pp. 305-21) Malthus said: ““The comforts of the labouring poor must neces- 
sarily depend upon the funds destined for the maintenance of labour; and will generally be in 
proportion to the rapidity of their increase.” These funds do not tend to keep pace with wealth. 
If wealth increases at the expense of agriculture, workers tend to suffer a decrease in real wages, 
and some of their number are shunted into relatively unhealthful urban occupations. “Unless 
the increase of the riches of a country from manufactures give the lower classes of the society, 
on an average, a decidedly greater command over the necessaries and conveniences of life, it 
will not appear that their condition is improved.” In the last editions he states that although an 
increase of wealth “does not imply a proportionate increase of the funds for the maintenance 
of labour, yet it brings with it advantages to the lower classes of society which may fully coun- 
terbalance the disadvantages with which it is attended” (Essay, p. 425). 

80. Essay, p. 419. Malthus’s point here is that the supply of food is less elastic (cf. p. 310 in 
1st ed.) than that of non-agricultural products; but he remarks (Essay, p. 424: not in 2d ed.) that, 
with the labourer converting less of his wages into food, “he will not indeed have the same 
power of maintaining a large family; but with a small family he may be better lodged and 
clothed, and better able to command the decencies and comforts of life.” Cf. Senior, Two Lec- 
tures on Population, p. 71. See above, note 21. for composition of worker’s budget. 

81. Essay, i, viii, especially pp. 360-8: also Principles, pp. 364-5. This argument does not 
appear in first and second editions, but there (ist ed., pp. 293-4: 2d ed., pp. 221-2. 438. 593) 
Malthus notes the evils peculiar to a feudal agricultural economy and indicates that agricul- 
ture, to be prosperous, must have vent for its products. 
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the tendency, in agricultural systems, of the growth of capital and the de- 
mand for labour to suffer a “‘premature check,” and of the progress of the 
population in number and well-being thereby to be retarded. This tendency 
originated in the ‘“‘vices of the government and the structure of society, 
which prevents its full and fair development” of agriculture. He pointed to 
America as “perhaps the only modern instance of the fair operation of the 
agricultural system,’*? and to the feudal system of land tenure, together 
with the complex of tastes and practices joined thereto, as the social arrange- 
ment most unfavourable to the progress of agriculture and the improvement 
of the condition of the labouring masses. The “‘remains” of this system con- 
tinued to impede cultivation “in every country of Europe, and in most of its 
colonies in other parts of the world”; at the same time they did not “‘propor- 
tionably”’ encourage commerce and manufactures. Under the feudal system 
there was no mass demand for agricultural products, no disposition on the 
part of the land-owning class to maximize agricultural production, and no 
body of satisfiable but unsated wants to prompt members of all classes to 
exert themselves. It operated, therefore, to check the augmentation of “the 
surplus produce of the cultivators [which], taken in its most enlarged sense 
measures and limits the growth of that part of the society which is not em- 
ployed upon the land; . . . [of] the number of manufacturers, of merchants, 
of proprietors, and of persons engaged in the various civil and military pro- 
fessions ....’ And, because it operated to check the augmentation of sur- 
plus produce, it restrained the progress of population in number and well- 
being.** 

When, for whatever cause, land was undivided, and there existed little or 
no commerce and manufactures to supply a market for the surplus produce 
of agriculture, to stimulate its extension and improvement, and to provide 
all classes with incentives to work, population growth came to a premature 
stop, and the masses languished in indolence and misery. “If in the best 
cultivated and most populous countries of Europe the present divisions of 
land and farms had taken place, and had not been followed by the introduc- 
tion of commerce and manufactures, population would long since have come 
to a stand from the total want of motive to further cultivation, and the con- 
sequent want of demand for labour.’’** 

82. Essay, pp. 364. 368: also Principles, p. 373. where he notes the stimulus to American 
agriculture supplied by “foreign commerce” and the “easy division of landed property.” 

83. Essay, pp. 173. 368-9. 423-5: 2d ed., pp. 221-2: Principles, pp. 374-5. Griffith (Popula- 
tion Problems of the Age of Malthus, pp. 255-6) attributed the fact, that before the Industrial 
Revolution the English population was practically stationary, to the localized character of 
markets and demands and to “the general water-tight structure of society.” Before 1860 
American pro-slavery writers defended the slave economy on the ground, among others, that, 
being less elastic than free-labour economies, it was more immune to population pressure. See 
my “Population Theory in the Ante-Bellum South” (Journal of Southern History, vol. 11, 
1936. pp. 360ff.); ““Malthusianism and the Debate on Slavery” (South Atlantic Quarterly, 
vol. XXXIV, 1935. pp. 170ff.). 


84. Essay, 1. ix, p. 95 (not in 2d ed.). Excessive soil fertility merely aggravated the difficulty 
described. For similar opinions, see 2d ed., pp. 120-1. 162. and note 88. below. 
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Malthus pointed, by way of illustration, to Poland, Russia, Siberia, and 
Turkey where, ‘‘under the agricultural system, the condition of the lower 
classes ...is very wretched.’ In Poland, for example, misery was wide- 
spread, not because the country was agricultural, but because landed prop- 
erty was not divided, the inhabitants were in a servile situation, and conse- 
quently, urban industry was without encouragement. 


While the land is cultivated by boors, the produce of whose exertions 
belongs entirely to their masters, and the whole society consists mainly 
of these degraded beings and the lords and owners of great tracts of terri- 
tory, there will evidently be no class of persons possessed of the means 
either of furnishing an adequate demand at home for the surplus produce 
of the soil, or of accumulating fresh capital and increasing the demand for 
labour. In this miserable state of things, the best remedy would unques- 
tionably be the introduction of manufactures and commerce; because the 
introduction of manufactures and commerce could alone liberate the mass 
of people from slavery and give the necessary stimulus to industry and 
accumulation. 


He adds that if the Polish people were already free and industrious and the 
land was easily divisible and alienable, Poland might still for many years 
exchange raw products for the finer manufactures of foreign countries; but 
that under these circumstances, “the condition of the people would more 
resemble that of the inhabitants of the United States of America than of the 
inhabitants of the unimproved countries of Europe.’’*° 

Undoubtedly Malthus was led, by his study of the checks to population, 
to recognize the importance of industrialization and the expansibility of 
employment. Already in the 1803 edition, in consequence of his analysis of 
population growth in economies founded upon slavery, or upon concen- 
trated ownership of property in land,** he observed that ‘the distribution of 
the means of subsistence”’ is as essential to the growth of population as is 
their production; that their distribution is necessary to evoke their produc- 
tion; and that their distribution is contingent upon there being an effectual 
demand for labour to distribute these means to the masses.*’ In the ancient 
world, so long as landed property was divided into small shares, this “‘divi- 
sion itself’’ provided “‘distribution.”’ But when the system of small property 
gave place to one of inequality and concentration, distribution had to be 

85. Essay, p. 368, also pp. 93ff., 173, 424-5: 2d ed., pp. 120ff., 221-2: Principles, 11, i, 4, on 
Ireland and New Spain. 

86. Malthus noted, of course, such impediments to agriculture and population as bad govern- 
ment, tyranny, insecurity of person and property, lack of habits of industry, and localized in- 
stitutional obstacles to effective cultivation. See Essay, pp. 72, 80, 83, 89, 100, 104-5, 148-9, 
158, 428: 2d ed., pp. 92. 103, 106, 113-14, 126, 132, 190-1, 204-5: citations in Bonar, Mal- 
thus, pp. 78-9, 196, 198. See note 60 and text. 


87. Essay, pp. 80, 93-4. 138-9, 150, 156, 159, 172: 2d ed., pp. 103, 119-20, 178, 193, 202, 
205-6, 221. 
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provided in other ways.** This the Romans had failed to do. Instead of set- 
ting the landless free citizens to work in agriculture and manufactures, they 
had filled these employments with slaves, thereby denying work and support 
(other than gratuities) to the free population. For this reason, and because 
Italian agriculture was permitted to decay, the free population had de- 
clined.** 

Defective distribution operated also in the modern world to put the popu- 
lation under a ‘“‘moral impossibility of increasing,’’’® when, though a plentiful 
subsistence might be procured with facility, conditions were not favourable 
to the division and improvement of land, and few or no manufactures ex- 
isted. In these circumstances there was little demand for labour at a wage 
sufficient to provide support for a family; for there was little employment to 
be had off the farms, while farmers, able to provide their own subsistence, 
were without the prospect of manufactured goods to excite them to over- 
come their ‘natural indolence” and engage labour to produce an agricul- 
tural surplus. What is wanted in these countries, in order to increase popula- 
tion, Malthus declared, is not mere immigration, or a direct encouragement 
to procreation, “‘but the creation of an effectual demand for the produce of 
the soil, by promoting the means of distribution. This can only be effected 
by the introduction of manufactures, and by inspiring the cultivator with a 
taste for them, and thus enlarging the internal market.’””! 

In light of his analysis, Malthus concluded that wealth had increased, and 
with it the number and well-being of the population, as the feudal system 
had given way, a mercantile and manufacturing middle class supplied with 
capital had come into being, a taste for material conveniences and luxuries 
had developed, a mass demand for goods and services and therefore for 
labour had evolved, and agriculture had received the stimulus of an expand- 
ing market. 


If a taste for idle retainers, and a profusion of menial servants, had 
continued among the great landholders of Europe from the feudal times 
to the present, the wealth of its different kingdoms would have been very 


88. ‘‘In countries where. . . land is divided into very large shares; . . . arts and manufactures 
are absolutely necessary to the existence of any considerable population. Without them modern 
Europe would be unpeopled” (Essay, p. 127: 2d ed., p. 162). Cf. Hume, Essays, vol. I, p. 412. 
whom Malthus cites in the preceding paragraph. See also Wallace, note 49 above. 

89. Essay, pp. 127. 134-9: 2d ed., pp. 162, 172-9. Malthus’s emphasis is upon the defective 
distributive system which accompanied slavery in Rome rather than upon the acknowledged 
unfavourableness of slavery to propagation. Steuart (Works, vol. I, pp. 50, 52) had contended 
that so long as the wants of men were few, slavery was necessary to agricultural progress and 
multiplication. ‘Men were then forced to labour because they were slaves to others; men are 
now forced to labour because they are slaves to their own wants.’ Cf. Herrenschwand’s an- 
alysis, summarized in my French Predecessors, pp. 291ff. 

go. Malthus here cites Steuart, Works, vol. I, pp. 38-40. 154-6. See note 52 above. 

91. Essay, pp. 93-6: 2d ed., pp. 119-22. Because it is “most difficult” to change long-existing 
habits, Malthus added, the importation of industry and industrial workers may be advisable in 
these circumstances (Essay, p. 98: 2d ed., p. 124). 
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different from what it is now. .. . The growing taste of our ancestors for 
material conveniences and luxuries, instead of personal services, was the 
main cause of the change. While the latter continue to be the predominant 
taste, few comparatively will be living on the profits of capital. The great 
mass of society will be divided chiefly into two classes, the rich and the 
poor, one of which will be in a state of abject dependence upon the other. 
But a taste for material objects, however frivolous, almost always re- 
quires for its gratification the accumulation of capital, and the existence 
of a much greater number of manufacturers, merchants, wholesale dealers, 
and retail dealers. The face of society is thus wholly changed. A middle 
class of persons, living upon the profits of stock, rises into wealth and 
consequence; and an increasing accumulation of capital, almost exclu- 
sively derived from the industry of the mercantile and manufacturing 
classes, affects to a considerable extent the division and alienation of those 
immense landed properties, which, if the fashion of personal services had 
continued, might have remained to this time nearly in their former state, 
and have prevented the increase of wealth on the land, as well as else- 
where.” 

In the feudal times . . . the landlords could in no other way spend their 
incomes than by maintaining a great number of idle followers; and it was 
by the growth of capital in all the employments to which it is directed, that 
the pernicious power of the landlords was destroyed, and their dependent 
followers were turned into merchants, manufacturers, tradesmen, farmers, 
and independent labourers —a change of prodigious advantage to the great 
body of society, including the labouring classes.”’ 


Malthus concluded, furthermore, that a country is best off when it unites 
‘great landed resources with a prosperous state of commerce and manufac- 
tures,” and is free, therefore, of the evils peculiar either to a commercial or 
to an agricultural economy.” Such a country is free of the evils of feudalism; 
it is free of dependence, for markets and foodstuffs and raw materials, upon 
foreign countries; it is free to distribute its capital between agricultural and 
non-agricultural enterprise, to equalize profits in both branches, and to pre- 
serve economic balance between them; and it is more than compensated for 
the evils (“diminished power of supporting children’’; increased employment 
in “‘occupations less favourable to health, and more exposed to fluctuations 
of demand and unsteadiness of wages’) attendant upon industrialization. 


Under these circumstances, it is scarcely possible that it should ever 
experience that premature stagnation in the demand for labour, and the 
produce of the soil, which at times has marked the history of most of the 


92. Principles, pp. 42-3. also pp. 115-16. 350n.; Essay, pp. 367-70. and pp. 145-6 (2d ed., 
pp. 187-8), where he compares the composition of employment in Norway with that in England. 

93. Essay, pp. 423-4: also pp. 534-5 (2d ed., p. 593). 

94. Essay, 11. ix; 2d ed., pp. 425-7. 467-9n.; also sec. 111 (ii) of this article. The security ofa 
nation’s capital, Adam Smith wrote (Wealth of Nations, p. 395), is contingent on its being in- 
vested in part in domestic agriculture. 
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nations of Europe. In a country in which manufactures and commerce 
flourish, the produce of the soil will always find a ready market at home; 
and such a market is peculiarly favorable to the progressive increase of 
capital. But the progressive increase of capital, and particularly of the 
quantity and value of the funds for the maintenance of labour, is the great 
cause of a demand for labour, and of good corn wages, while the high rela- 
tive price of corn, occasioned by the improved machinery and extended 
capital employed in manufactures, together with the prosperity of foreign 
commerce, enables the labourer to exchange any given portion of his 
earnings in corn for a large proportion both of domestic and foreign con- 
veniences and luxuries. 


Even when the demand for labour begins to slacken, and corn wages to 
fall, and the increase of labour to be checked, ‘the high relative value of 
corn” wages keeps up “comparatively the condition of the labouring 
classes’; they cannot be reduced to the miserable state of agricultural coun- 
tries where the demand for labour is stationary and wages supply only 
necessities.” 

In sum, a population seldom can be well off and increasing until consider- 
able progress has been made in industrialization. For industrialization is an 
important component of the complex of elements favourable to an effective 
and expanding demand for labour, and to the increase of “‘supplies”’ gener- 
ally. It acts as a solvent upon inelastic feudal structures. It helps to offset 
the check to the demand for luxuries and conveniences arising from the 
“general desire of mankind to better their condition, and make provision 
for a family.”’ It inspires people with wants ‘‘calculated to excite their ex- 
ertions in the production of wealth,” and, therefore, overcomes in part the 
“luxury of indolence,” always a weighty obstacle to progress in wealth, 
number, and well-being.”® Manufactures and commerce 


infuse fresh life and activity into all classes of the state, afford opportuni- 
ties for the inferior orders to rise by personal merit and exertion, and 
stimulate the higher orders to depend for distinction upon other grounds 
than mere rank and riches. They excite invention, encourage science and 
the useful arts, spread intelligence and spirit, inspire a taste for conven- 
iences and comforts among the labouring classes; and, above all, give a 
new and happier structure to society, by increasing the proportion of the 
middle classes, that body on which the liberty, public spirit, and good 
government of every country must mainly depend.” 


While Malthus’s analysis here runs in terms of commerce and manufac- 
tures, he foresaw, as had Petty in some measure as early as 1691, that with 
economic progress the working population moves “from agriculture to 

95. Essay, il. X, xiii, especially pp. 379. 372-3. 378-82. 387. 423-5. 


96. Principles, pp. 402-3. 
97. Observations, pp. 24-5. 
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manufacture, and from manufacture to commerce and services.”’** Were the 
powers of production in a rich and well-peopled country trebled, he sup- 
posed by way of illustration, the potentially available output would be called 
forth only on condition that it could be distributed. And it would be distrib- 
uted, he argues in substance, only on condition that intelligent members in 
lower occupational classes were moved upward, and, if necessary, new 
occupations and situations were created.” At the time Malthus was writing, 
expansion of employment in manufactures and commerce and, in a lesser 
measure, in the professions and services, gave promise of bringing about 
sufficient distribution to release the growing powers of production. 

Industrialization, Malthus’s argument runs, also makes for the growth 
and spread of habits suited to prevent undue natural increase and so to guard 
the economic and social gains of the poor,—of habits, the lack of which 
unleashes population pressure and visits poverty upon populations, what- 
ever be their ‘“‘supplies.”’!°’ A “‘permanent and general improvement in the 
condition of the poor” is contingent upon the generation of “prudential 
habits’’ among the lower classes; it cannot be effected ‘without an increase 
in the preventive check.” Nothing is more likely to generate prudential 
habits than civil liberty; and nothing is more calculated to induce deferment 
of marriage without endangering virtue than the diffusion of luxury, of a taste 
for the comforts and conveniences of life, among the mass of the people.’ 
But civil liberty flourishes, as a rule, where the growth of commerce and 
manufactures has brought feudalism to term;'°” and a taste for conveniences 
and comforts tends to become diffused where industrialization provides both 
these classes of goods and services and the opportunity, on the part of the 
labourer, to purchase them with that portion of his income not absorbed by 
food and other necessaries. !°* 

98. See C. Clark, The Conditions of Economic Progress (London, 1940), p. 176. Clark sub- 
stantiates this thesis stated several years earlier by A. G. B. Fisher (e.g., ““The Economic 


Implications of Material Progress,” /nternational Labor Review, vol. XXXII, 1935, pp. S5ff.). 
99. Principles, 1st ed., pp. 482-3 (not in 2d ed.). The substance of this argument, however, 


appears in the second edition. See also O. Pancoast, “Malthus versus Ricardo. . .” (Political 
Science Quarterly, vol. LVIII, 1943. pp. 47-66). 
100. “The condition of the labouring classes of society must evidently depend . . . partly, on 


the habits of the people in respect to their food, clothing, and lodging’’; upon the amount of 
necessaries and conveniences “‘without which they would not consent to keep up their num- 
bers” (Principles, 1, iv, 2, p. 224). See also Essay, pp. 536-7: 2d ed., pp. 595-6. 

101. Essay, 1V, Xili, pp. 534-5, also pp. 367. 471. 479-80. 491: Principles, pp. 226-7. 

102. E.g., see Essay, pp. 368. 378-9. 424-5: 1st ed., pp. 123n., 293-4: Principles, 11, espe- 
cially vii-viii. Adam Smith (Wealth of Nations, p. 385) had said: ““Commerce and manufac- 
tures gradually introduced order and good government, and with them, the liberty and security 
of individuals.””» Hume, Adam Smith believed, was the first writer to note this. See Hume’s 
essays, “Of Commerce” and “Of Luxury,” in Essays. 

103. Principles, 1, iV, 2, pp. 224-5: Essay, pp. 378-9. 424-5. He noted, however, that in some 
Scottish parishes the introduction of manufactures had made possible the employment of very 
young children with the result that both marriages and child mortality had increased (ibid., 
p. 251; 2d ed., p. 324). Malthus, of course, looked with disapproval upon the indiscriminate 
employment of children (Essay, p. 530: 2d ed., p. 586). 
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Industrialization is favourable also to the generation of habits of industry 
and prudential restraint, in that it tends to push up the relative price of food 
and to reduce the relative price of the remaining elements in the worker’s 
budget.!"* “The desirable thing, with a view to the happiness of the common 
people, seems to be that their habitual food should be dear, and their wages 
regulated by it.””!°° For then habits of industry and prudence tend to prevail, 
and the overall purchasing power of the worker’s wages is favourable. If the 
labourer can satisfy his food requirements with little effort, he tends to prefer 
leisure to giving up additional time in exchange for conveniences and com- 
forts; and he acquires neither a higher standard of life nor habits of industry. 
If, on the contrary, the price of food is relatively high, and the labourer finds 
it necessary to devote the “main part” of his time to procuring food, his be- 
haviour undergoes modification. He develops habits of industry and, as a 
rule, acquires ‘‘a decided taste for the conveniences and comforts of life’; 
for since he already has given up most of his time in exchange for food, he 
‘“‘seldom”’ grudges working his ‘‘remaining time, which is but inconsiderable 
compared with the commodities it will purchase.”” With the progress of a 
country in wealth, industry, and cultivation, the cost and price of corn rise 
in relation to the cost and price of other goods. Hence, while the labourer’s 
“power of maintaining a large family” declines, his opportunity and desire 
to “command” decencies, comforts, and better lodging and clothing in- 
crease, and his disposition to unite “individual prudence” with skill and 
industry acquires strength.!°° 

Industrialization operates in still another manner to strengthen the overall 
inclination to exercise prudential restraint; because it serves, as has already 
been noted, to increase the relative number in the middle part of society.'!°” 
For an increase in the relative number in the middle part of society, and a 
decrease in the relative number in the inferior part of society, is ““most fa- 
vourable to virtuous and industrious habits, . . . to the growth of all kinds of 


104. Essay, 111, Vili, pp. 364-7. also p. 379. 

105. [bid., p. 515. also p. 379: 2d ed., p. 579. Here Malthus has in mind that if the price of 
food is high, and money wages and the supply of labour are largely regulated by it, the overall 
condition of the common people must improve for reasons indicated in the text. Malthus did 
not, however, say wages are regulated by the price of corn, or of food. He observed, rather, that 
they are influenced by the prices of both food and the other elements included in the worker’s 
budget, and by changes in his habits of consumption (Observations, pp. 9-12. 15. 20; Principles, 
pp. 218ff., 225-9). In another connection he said that a high price for raw produce signified a 
favourable state of economic affairs (Jnquiry, pp. 39-42: Hollander, Notes, pp. xliiiff.); and 
even in the Principles (2d ed., pp. 184-9) he indicated that when a country was prosperous the 
price of its raw produce tended to be high. 

106. Essay, pp. 364-7. 379. 423-5. Malthus’s attitude toward the repeal of the corn laws may 
have been somewhat influenced by the above considerations, since repeal would lower the 
prices of corn and labour (Principles, p. 105). Were the ports opened to grain, the stimulus to 
population arising from the cheapness of grain would probably depress real wages in England 
(Observations, p. 26). His argument is similar to that he advanced against a cheapened diet 
(Essay, pp. 515-16). 

107. E.g., see Essay, pp. 423-5: Principles, pp. 373-6. 
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talents,’ to the improvement of the prospects of the lower classes, and to 
the diffusion and animation of the desire to better one’s condition, !°* 

Malthus did not emphasize the retention of a taste for conveniences and 
luxuries. For, following Hume in part, he supposed that a nation, like an 
individual, having acquired a given scale of living, would not easily relin- 
quish it. When a nation has acquired the “‘tastes necessary to give value toa 
great quantity of labour not employed upon actual necessaries .. . a con- 
siderable resistance will be made to any essential fall in its value.” In the 
first as well as in later editions of the Essay he indicated that he believed it 
very difficult to reduce a standard of living that had been acquired.''” 

Malthus’s heightened approval of industrialism and commerce brought 
his opinions more into line with those of Hume and others, who, however, 
were less concerned with the population problem. Where manufactures and 
“mechanic arts’ do not flourish, Hume declared, agriculturalists are without 
markets and, therefore, without temptation “‘to encrease their skill and in- 
dustry. ... A habit of indolence naturally prevails.”” And much land remains 
uncultivated. Whence commerce and awakened wants are necessary to 
rouse men and release the forces of production.''' Men multiply when agri- 
culture prospers, Steuart observed; and agriculture prospers most when 
wants are many and complex, there is vent for its products, and agricultural- 
ists feel need for non-agricultural goods.'!? Adam Smith traced the dissolu- 
tion of the comparatively static feudal economy and the expansion of agri- 
culture to the rise of commerce and manufactures and the development of 
the town economy.''® Young emphasized the dependence of prosperity in 
agriculture upon the adequacy of outlets for its products, and the depend- 
ence of population growth upon the state of agriculture and employment 
generally.''* Paley wrote that ““The business of one half of mankind is to set 
the other half at work; that is, to provide articles, which, by tempting the 
desires, may stimulate the industry, and call forth the activity of those, upon 
the exertion of whose industry, and the application of whose faculties, the 
production of human provision depends.”’!!® These writers, in short, found 
in an expanding market for agricultural products a stimulus to agriculture 
and to the production of provision, on which population growth depends; 

108. Essay, IV. Xiii, pp. 534-6. also p. 543: 2d ed., pp. 594-5. 603-4: cf. 1st ed., pp. 367-9. 
Industrialization intensified somewhat the operation of the positive checks because urban and 
manufacturing employments were less healthful than rural employments, and probably would 
always remain so (Essay, pp. 420-1. 538: cf. 2d., pp. 422. 597). 

109. Principles, pp. 355-6. 

110. Essay, p. 294: 1st ed., p. 132. 

111. “Of Commerce” (Essays, vol. I, pp. 289-90, 293. 296). 

112. Works, vol. 1, chaps. V-VIIIl, XVII, pp. 177. 203-4, 210-12. 

113. Wealth of Nations, bk. 111, Cf. Steuart’s account (Works, vol. I, chap. x) of the decline 
of the feudal economy. 

114. Political Arithmetic, chap. 1, sec. vii. 


115. Principles of Moral and Political Philosophy, p. 456. See also E. Burke, Works (London, 
1803), vol. I, pp. 203-4, vol. V, pp. 290-2. 
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but they did not apparently seek in industrialization the source of a cultural 
barrier to undue multiplication. 


Ill 


In this section, consisting of five parts, we examine: (i) Malthus’s views 
on “luxury”; (ii) his appraisal of the frequently expressed “export of work” 
argument; (iii) in what sense his doctrine was counter-revolutionary; (iv) his 
stand on measures to encourage marriage and natality; and (v) his position 
on optimum population. 


(ij) Luxury 


Luxury has ever been the subject of controversy, and in the course of this 
controversy many arguments have been advanced both against and in sup- 
port of luxury. Some of these, present in the writings of his day, and relating 
to the population problem, were touched upon by Malthus,''® and will be 
considered here. 

(1) Young expressed an ancient opinion when he wrote that “‘on the soft 
beds of luxury most kingdoms have expired’’;''* and so did those who sup- 
posed luxury to be a deterrent to marriage and the dispostion to procreate.''* 
Malthus did not say much of the possible evil effects of luxury, in part be- 
cause he considered the deterring influence exercised upon marriage by 
luxury to be necessary and salutary, and in part because he supposed that 
luxury would not unduly check population growth so long as it did not oper- 
ate to restrict the augmentation of the food supply.''* He did not approve 
of luxury when compounded with vice,'*° nor of great luxury on the part of 
the opulent few at the expense of the labouring majority. He apparently 


116. For an account of some of these arguments, see my French Predecessors of Malthus; 
E. A. J. Johnson, Predecessors of Adam Smith (New York, 1937); H. Baudnillart. Histoire du 
luxe (Paris, 1878-80): F. B. Kaye, introduction and notes to The Fable of the Bees . . . Bernard 
Mandeville (Oxford, 1924). 

117. E. Young, The Centaur, not Fabulous (1755) (Philadelphia, 1795), p. 47- 

118. Thus Paley, Principles of Moral and Political Philosophy, p. 444. having noted that 
“habitual superfluities become actual wants: opinion and fashion convert articles of omament 
and luxury into necessaries,” added that, “in the present relaxed state of morals and discipline,” 
men will not “enter into marriages which degrade their condition, reduce their mode of living. 
deprive them of the accommodations to which they have been accustomed, or even of those 
ornaments or appendages of rank and station, which they have been taught to regard as belong- 
ing to their birth, or class, or profession. or place in society.” See also Wallace. Dissertation. 
pp. 19. 26ff., 160. 

119. E.g., see Essay, pp. 429-31. on the causes of depopulation: and p. 11. where he says 
that, given access to the means of subsistence, population tends to increase “even in the most 
vicious societies.” Cf. the views of Baron Gnmm (French Predecessors, pp. 236ff.) and Paley 
(Principles of Moral and Political Philosophy, pp. 445-6). 

120. Essay, pp. 9-10, 134-7. 171: 1st ed., p. 100: 2d ed., p. 467n. “The vices of mankind 
are active and able ministers of depopulation” (1st ed.. p. 139). 
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agreed with those who supposed that a “prodigious quantity of human exer- 
tion wasted upon trivial, useless, and sometimes pernicious objects... 
might be wholly saved or more effectively employed,” but he rejected the 
egalitarian correctives usually proposed.'*! 

In 1803 Malthus observed that luxury, “when it falls short of actual vice,” 
stimulates agriculture, commerce, and manufactures, but he added that 
“there seems to be a point, beyond which it must necessarily become prej- 
udicial to a state, and bring with it the seeds of weakness and decay.” He did 
not refer, as did Paley, to the tendency of luxury to diminish the “frequency 
of marriage among the poor,” or to its supposed enervating effects. Rather, 
luxury becomes ‘prejudicial’? when those employed “in preparing or pro- 
curing luxuries’”’ become too numerous in relation to “‘the funds which are 
to support them”; when “‘it is pushed so far as to trench on the funds neces- 
sary for its support, and to become an impediment instead of an encourage- 
ment to agriculture’; when, because too few people are employed in agricul- 
ture, food imports become necessary. For he did not believe that those 
engaged outside agriculture ‘“‘can be sufficiently secure of this food, if they 
depend for it principally on other countries.” No large nation, become de- 
pendent in part upon foreign food supplies, had continued ‘“‘with undimin- 
ished vigour,” nor would England, or any other large nation, prove an 
exception to this rule in the future. Whence he inferred that English agricul- 
ture, which, he believed, had suffered in consequence of undue stimulation 
of commerce and manufactures, needed to be encouraged and developed 
so it could supply the nation’s food requirements. This thesis appears in 
modified form in the fifth and later editions where he emphasizes the supe- 
riority of the agricultural-commercial system over both the agricultural and 
commercial systems. '!”? 

(2) Goods and services, Richard Cantillon had observed, vary in respect 
to their coefficients of production; they may embody much land and little 
labour, or much labour and little land. If they embody relatively large 
amounts of land, the labour requirement of an economy will be less than if 
they embody relatively large amounts of labour; and if the labour require- 
ment is less, either wages will be lower, or (annual wages being assumed con- 
stant) employment will be less, or both wages and employment will be less, 
than if the labour requirement is great. Population, the scale of living being 
given, will vary with the labour requirement. And the labour requirement 
will depend upon the “Taste, Humours and Manner of Living of the Pro- 
prietors of Land,” who, as the principal property owners and leading con- 
sumers in an economy, largely determine the volume of goods and services 

121. Essay, il, ill, p. 318: not in early editions. 

122. Essay, 2d ed., pp. 467-9n., 592—4n. See also sec. 11 and sec. 111 (ii) of this article. Steuart 
(Works, vol. I, p. 117) had said: ““That number of husbandmen, therefore, is the best, which 


can provide food for all the state; and that number of inhabitants is the best, which is compatible 
with the full employment of every one of them.” 
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called for, and the extent to which these goods and services will consist pre- 
dominantly of labour rather than of land. Upon the tastes of the proprietors, 
therefore, depend the means allotted for the support of population and, 
consequently, population growth itself. If, for example, proprietors prefer 
horses to goods and services composed largely of labour, numbers will be 
less, for there will not be so much subsistence for their support, and its 
relative price may be higher.'!** 

Of the writers with whose views on population Malthus was acquainted, 
none emphasized the point that it is through the media of coefficients of pro- 
duction that tastes influence both the demand for labour and the wage level; 
but several touched upon whether or not population growth is checked when 
resources are utilized in the production of goods and services other than 
subsistence. Thus Hume observed that were the land of a convent bestowed 
upon a nobleman, not many more citizens would be furnished; that the con- 
version of fertile land into vineyards checked population growth; and that 
“great equality of fortune’ was favourable to propagation.'** And Wallace, 
an exponent of the virtues of small landownership and simplicity of tastes, 
declared that, so long as the earth is not fully cultivated, the employment of 
men upon “works of ornament” and many other non-agricultural tasks 
instead of upon ‘“‘multiplying food,’ operates to restrain world population 
growth.'*> Mirabeau when still a disciple of Cantillon, contended, among 
other things, that one horse, ceteris paribus, displaced four men.'*° Steuart 
remarked that numbers become greater when a people live on a cereal rather 
than on an animal food diet; but he denied Mirabeau’s thesis that, in France, 
the “unnecessary consumption of the earth’s productions” and the use of 
land for gardens, highways, etc., reduced the food supply available to man 


123. “The more Horses there are in a state the less food will remain for the People.” On 
Cantillon’s theory see my French Predecessors, chap. tv, and A. Landry’s historical and ana- 
lytical essay, “Une théorie, négligée. De l’influence de la direction de la demande sur la produc- 
tivité du travail, les salaires et la population” (Revue d’économie politique, vol. XXIV, 1910. 
PP. 314, 364, 747. 773); also Douglas, Theory of Wages, pp. 266-7. Cantillon glimpsed but did 
not develop the point that since non-proprietors also are consumers, the number of non-pro- 
prietors depends in part upon the tastes of non-proprietors and the extent to which they prefer 
goods and services consisting predominantly of labour; or the corollary that the level of wages, 
if not fixed by a constant scale of living, depends in part upon the tastes of non-proprietors. 
Eubulus, said V. Pareto (Cours d'’économie politique, Lausanne, 1896-7, vol. I, p. 139), criti- 
cized those who nourished beasts for pleasure rather than children. 

124. “Of the Populousness of Ancient Nations” (Essays, vol. 1, pp. 395-6. 397-8, 430). 

125. Dissertation, pp. 17, 20-30. He admitted, however, that where the “lands are very 
unequally divided ... that country must be thinly peopled, unless elegance is studied, and 
proper encouragement given to the arts which conduce to it.”’ /bid., pp. 17-18. Wallace did not 
assert, however, that the production of ornaments should be delayed until the earth was fully 
cultivated (ibid., p. 21). 

126. At this time (1756) Mirabeau had not yet joined the Physiocrats who reasoned that, in 
France at that time, luxury which eventuated in a demand for subsistence was more favourable 
to agriculture and population growth than was decorative luxury. See my French Predecessors, 
pp. 131, 182, 185ff. Malthus referred to Mirabeau’s observation that revenue was the source 
of population (Essay, p. 433: 2d ed., p. 477). 
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and thus ‘“‘hurt population.”” For France was not fully cultivated; and so 
long as a state was not fully cultivated, men did not want for subsistence, 
and an increase in the demand for agricultural products, whatever their 
destination, served to stimulate agriculture and therefore to favour popula- 
tion growth.!”? 

Although Paley did not assign to landed proprietors the important role 
allowed them by Cantillon, he did indicate that both the amount of subsist- 
ence and the volume of employment were conditioned by tastes. He noted 
that the adoption of an animal food diet by the English had restrained their 
population growth, inasmuch as a country could not support so many people 
on an animal food as on a cereal diet; and he observed that manufactures 
and commerce might divert resources from the production of subsistence. 
But he did not believe that the development of commerce and manufactures 
had checked population, saying, on the contrary, that it had favoured propa- 
gation; for it had augmented employment and, by expanding the demand for 
agricultural produce, had absorbed and distributed the surplus production 
of agriculture and stimulated its increase. Some branches of commerce and 
manufactures, he noted, however, promoted employment, and therefore 
population, in greater measure than others; namely, those which embodied 
relatively large amounts of labour and relatively small amounts of land 
suited for the cultivation of subsistence. Whence he concluded that a nation 
would reach “‘its proper extent of population” only if its soil were “applied 
solely to the raising of provision” for its inhabitants, and if its commerce 
and manufactures were devoted primarily to the creation and sale of labour- 
embodying wrought goods. !”8 

Malthus did not treat of the “horses versus men” thesis as such, nor did 
he evaluate the views expressed on this matter by his predecessors, or con- 
sider Cantillon’s analysis of the demand for labour. But he gave expression 
to this thesis in the First Essay, only to reject it, and the inferences drawn 
from it, in later editions. In the 1798 edition he observed, apparently follow- 
ing Paley in part, that a country would not support as many inhabitants ona 
meat as on a corn diet; and that the new system of grazing, under which 
cattle were fattened on good land instead of on waste land as formerly, 
“together with the great number of horses at present kept for pleasure,” 
were the “‘chief causes, that have prevented the quantity of human food... 
from keeping pace with the increased fertility of the soil.’” He added that the 
English population would experience greater growth were these two condi- 


127. Works, vol. I, pp. 156-7, 189-99. 

128. Principles of Moral and Political Philosophy, pp. 446, 449-50, 455-9. Those branches 
of ‘manufactory . . . are, in their nature, the most beneficial, in which the price of the wrought 
article exceeds in the highest proportion that of the raw material: for this excess measures the 
quantity of employment” (ibid., p. 459). See also sec. 111 (ii) of this article. Paley did not con- 
sider ‘mechanical contrivances, which abridge labour,” to be detrimental to population, in- 
asmuch as they did not diminish ‘“‘the quantity of employment” (ibid., pp. 470-2). 
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tions modified, but he did not recommend such modification.'*’ Furthermore, 
he esteemed the production of food above that of luxuries, because it con- 
tributed more to the ‘“‘mass of happiness in the society”’; and he expressed 
alarm that manufactures were expanding at the expense of agriculture and 
diverting resources from farming. But he considered impractical proposals 
to shunt into agriculture either the idle rich, or those employed in “the 
labours of luxuries.”’!*° 

In the second and later editions of the Essay Malthus modified his earlier 
evaluation of the “horses versus men” thesis. He admitted that the shunting 
of resources from the production of subsistence for men to other uses tended 
to make the population of a country, or its actual capacity to support num- 
bers, less than it otherwise would be; but he rejected the inferences that 
were commonly drawn from this fact, and pointed out that under a system of 
private property it was impossible to produce as large a volume of food- 
stuffs as the land, in conjunction with a nation’s labour power, was capable 
of producing. 

The lot of the lower classes would not be better were no foodstuffs and no 
resources diverted to non-food uses; in fact, such diversion in good times 
served to cushion the population against failing crops and bad times. The 
“real effect’”’ of ‘““waste among the rich,” of “land remaining uncultivated,” 
of keeping horses “‘for pleasure,” “is merely to narrow the limit of the actual 
population; but they have little or no influence on what may be called the 
average pressure of distress on the poorer members of society.’’!*! These 
circumstances serve, as does “the consumption of grain in distilleries’’ in 
China, to prevent the arrival of population at the “utmost limits of subsist- 
ence” and to provide a disposable reserve in bad times. 


On the supposition that the food consumed in this manner may be with- 
drawn, on the occasion of a scarcity, and be applied to the relief of the 
poor, they operate certainly, as far as they go, like granaries, which are 
only opened at the time that they are most wanted, and must therefore 
tend rather to benefit than to injure the lower classes of society.!*” 

China, without her distilleries, would certainly be more populous; but 
on a failure of the seasons, would have still less resource than she has at 
present; and, as far as the magnitude of the cause would operate, would 


129. Essay, 1st ed., pp. 76, 308-10, 314-21, 329. The new system of grazing, made profitable 
by the increased price of meat, he traced to “the present great demand for butchers meat of 
the best quality.” /bid., pp. 316-19. 

130. [bid., pp. 289-92, 298-9. Because the rich were few in number, their assistance would 
be “comparatively trifling’; and because of the principle of population, want would still exceed 
supply even if the creators of luxuries turned to the production of necessaries. Here Malthus 
is replying to Godwin (Enquirer, pp. 139-40). 

131. Essay, i, xiv, p. 435; 2d ed., p. 477. Wretchedness, Malthus pointed out elsewhere, was 
the lot of a large proportion of the population in China where “no arable land lies fallow” and 
where relatively little labour and few vegetable and animal products were diverted to non-food 
uses. Essay, 1, xii, pp. 116-17; 2d ed., pp. 148-9. 

132. Essay, ll, xiv, p. 435; 2d ed., p. 478. 
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in consequence be more subject to famines, and those famines would be 
more severe. !** 


Malthus reasoned in like manner that a relatively expensive diet tended to 
cushion the impact of “‘scarcity.” 


When the common people of a country live principally upon the dearest 
grain, as they do in England on wheat, they have great resources in a 
scarcity [in the form of cheaper but nourishing food] . . . ; but when their 
habitual food is the lowest in this scale, they appear to be absolutely with- 
out resource, except in the bark of trees, like the poor Swedes; and a great 
portion of them must necessarily be starved.'*4 


Already in the First Essay he had observed, following comment upon popu- 
lation pressure in China, ‘‘It is probable that the very frugal manner in which 
the Gentoos are in the habit of living, contributes in some degree to the 
famines of Indostan.’’!** Malthus therefore opposed, as had Necker by im- 
plication, the substitution, in times other than of scarcity, of cheap for rela- 
tively expensive diets; he looked upon cheap foods merely as means of 
easing the impact of occasional scarcity and distress.'*° 

To those who would do away with horses and cattle and substitute spade 
culture, Malthus replied that such a policy would reduce agricultural output, 
the demand for labour, and population. English soil could not produce much 
without dressing, and the best dressing was provided by cattle.'*7 Horses 
were necessary to transport produce and manure; without their help in the 
fields it would be impossible to cultivate effectively land of poor quality.'** 

To those who inferred from ‘‘the appearance of uncultivated heaths”’ that 
the “internal economy” of a country was necessarily unsound, Malthus re- 
plied that it did not and could not pay to dress and cultivate all land, poor, 
middling, and good alike:—this would constitute a “palpable misdirection 
and waste both of individual and national resources.” For since the supply 
of soil dressing was almost always limited, and the supply of labour was 
sometimes limited, the maximization of agricultural production was con- 


133. Essay, I, Xii, p. 126; 2d ed., p. 161. Pro-slavery writers in America defended the loose 
slave economy and the associated wasteful consumption on the ground that it permitted re- 
trenchment when times were hard. See references in note 83 in sec. 11 of this article. 

134. Essay, \V, Xi, p. §14; 2d ed., pp. 577-8. 

135. Ibid., p. 131. 

136. Essay, IV, Xi, pp. 514-16; 2d ed., pp. 577-80. See also his discussion of the population- 
increasing effect of the introduction of the cheap potato diet into Ireland (Essay, pp. 259-60, 
365-7; 2d ed., pp. 334-5, 579-81; Principles, pp. 211, 345ff.; Edinburgh Review, 1808, pp. 
339-40, 344). Adam Smith (Wealth of Nations, pp. 160-1) was more enthusiastic than Malthus 
about the potato. 

137. Essay, il, ii, p. 311, also pp. 435-8; 2d ed., pp. 371, 466-9; Ist ed., p. 187. Malthus here 
is emphasizing the difficulties in the way of increasing the supply of subsistence and the impos- 
sibility, in a country like England, of living by vegetable cultivation alone. 

138. Principles, 1, iv, 3, pp. 237-8: Ist ed., p. 263. 


Malthus’s Total Population Theory 39 


tingent upon putting these productive agents where they would do the most 


good.'*" 
Under the system of private property— which Malthus supposed would 
always prevail—‘“‘the practical limits of population . . . must be always very 


far short of the utmost power of the earth to produce food”; because land is 
cultivated only up to the point where “the last employed labourers” can 
produce enough to replace themselves (i.e., support a wife and rear two 
children). ‘“‘And it is happy for mankind that such are the laws of nature.” 
For under this arrangement the excess produce (above maintenance) of the 
cultivating class serves to support the non-cultivating population whose 
efforts supply the non-food components of the family budget; and a supra- 
subsistence scale of living is attainable by most. Were the system of private 
property, and the limit set by it to population growth, removed, incessant 
labour and degradation would soon become the lot of most if not all. 


But what statesman or rational government could propose that all ani- 
mal food should be prohibited, that no horses should be used for business 
or pleasure, that all the people should live upon potatoes, and that the 
whole industry of the nation should be exerted in the production of them, 
except what was required for the mere necessaries of clothing and houses? 
Could such a revolution be effected, would it be desirable? particularly 
as in a few years, notwithstanding all these exertions, want, with less re- 
source than ever, would inevitably recur.!*° 


(3) The production and consumption of luxuries and conveniences, as 
was shown in part in sections | and 11, served three major purposes, in Mal- 
thus’s opinion. They overcame indolence and called forth effort in general;'*! 
they stimulated agriculture by providing a market for its products, and 
helped to sustain an effective demand for labour; and they operated to estab- 
lish a suitable barrier in the way of too great population growth. But luxuries 


139. Essay, il, Xiv, pp. 435-8: 2d ed., pp. 466-9, 478-82. Malthus pointed to the “barren 
heaths”’ of China and to the error of the French in cultivating too much poor land. 

140. Essay, 11, Vi, p. 346, X, pp. 382-4; 2d ed., pp. 414-15. Chap. x, in its final form, first 
appeared in the fifth edition (1817). In chap. v1, on the poor laws, Malthus’s object is to show 
that the abolition of private property would greatly worsen the material lot of most men. See 
sec. 111 (iii) of this article. 

141. It is their “passions” that cause men to labour, Hume had said; it is the “spirit of avarice 
and industry, art and luxury” that actuates men to work effectively; it is their ‘‘desires and 
wants” that determine how many hands the “proprietors and labourers” of land will employ. 
It is foreign commerce, which presents the more opulent with undreamed-of objects of luxury, 
that “‘rouses men from their indolence” and raises in the better-to-do ‘‘a desire of a more splen- 
did way of life than what their ancestors enjoyed.’ See “Of Commerce” (Essays, vol. I, pp. 
289-90, 293, 296). Mandeville and others, before Hume, had emphasized the role of the pas- 
sions (Kaye, The Fable of the Bees... by Bernard Mandeville, vol. 1, Introduction, parts 
1v-v). Malthus would not have approved Mandeville’s view that national wealth consists in 
“a Multitude of laborious Poor” (ibid., vol. I, p. 287); and he did not approve Mandeville’s 
“system of morals” (Essay, p. 553n.); but he made use of the notion of “passions” (see note 
180 below, and text). 
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and conveniences could not serve these three purposes unless the taste and 
demand for them were widely diffused through the population; then only 
would the vast majority acquire habits of industry and be able to provide a 
necessary mass demand. Malthus, therefore, differed from such writers as 
Paley, who believed that the vast majority should toil incessantly and live 
frugally ‘‘in order to minister to the excessive luxuries”’ of the opulent few.” 


It is by no means necessary that the rich should be excessively luxu- 
rious, in order to support the manufactures of a country; or that the poor 
should be deprived of all luxuries, in order to make them sufficiently nu- 
merous. The best, and in every point of view the most advantageous 
manufactures in this country, are those which are consumed by the great 
body of the people. The manufactures which are confined exclusively to 
the rich are not only trivial, on account of the comparative smallness of 
their quantity, but are further liable to the great disadvantage of producing 
much occasional misery among these employed in them, from changes of 
fashion. It is the diffusion of luxury therefore among the mass of the 
people, and not an excess of it in a few, that seems to be most advanta- 
geous, both with regard to national wealth and national happiness.'** 


He differed from Paley, furthermore, in that he considered the widespread 
diffusion of a taste for luxuries among the mass of people to be the condition 
best calculated to actuate restriction of number. For if it be allowed that 
“some powerful check to population must prevail,” and that “a taste for the 
comforts and conveniences of life will prevent people from marrying, under 
the certainty of being deprived of these advantages,” then it must be allowed 
that the extension of this taste is both “‘little prejudicial to the happiness and 
virtue of society’’ and well suited to raise “that standard of wretchedness” or 
point below which the lower classes “‘will not continue to marry and propa- 
gate their species.’’!*4 Finally, it is among peoples through whom a taste for 
luxuries and decencies has become diffused, that the master-springs of in- 
dustry, the hope of betterment and the fear of want, exercise the most salu- 
tary influence.'* 


142. “The condition most favourable to population is that of a laborious, frugal people, minis- 
tering to the demands of an opulent, luxurious nation; because this situation, whilst it leaves 
them every advantage of luxury, exempts them from the evils which naturally accompany its 
admission into any country.” Under these circumstances much employment is provided by 
luxury manufacture; yet, since the vast majority are without a taste for these luxuries, they are 
not under pressure to support this taste by refraining from the “formation of families.” See 
Paley, Principles of Moral and Political Philosophy, pp. 446-8. 

143. Essay, \V, xiii, pp. 534-5: 2d ed., pp. 592-3: Principles, pp. 373ff., where this view is 
developed more fully; also sec. 1-11 of this article. Hume had said that everyone should enjoy 
‘tall the necessaries and many of the conveniences of life.” See “Of Commerce” (Essays, vol. I, 
pp. 296-7). 

144. Essay, 1v, ix, p. 498, xiii, pp. 534n., 535: 2d ed., pp. 557. 593-4. See also Essay, pp. 
471, 491: 2d ed., pp. 524. 545: Principles, 1, iv, 2: Senior, Two Lectures on Population, pp. 
85-6. Malthus may have got his “standard of wretchedness” (Essay, p. 498) from Paley who 
said (see Malthus, ibid., p. 534n.) that mankind will “breed up to a certain point of distress.” 
See 2d ed., pp. 557, 592n. 

145. Essay, Wl, XiV, pp. 431-2, IV, Xiii, pp. 535-6: 2d ed., pp. 475. 594-5. and notes, pp. 592. 
593. 
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(ii) Exportation of Work 


Long before Malthus wrote, English mercantilists were contending that 
the greater the exports, and the smaller the imports, the greater was the 
employment of English labour.'® It followed that insomuch as population 
growth depended upon employment, it found a stimulus in an excess of 
exports over imports. Steuart, who looked upon employment as the primary 
stimulus to multiplication,'*’ declared: 


If the value of the matter imported be greater than the value of what is 
exported, the country gains. If a greater value of labour be imported, 
than exported, the country loses. Why? Because in the first case, strangers 
must have paid, in matter, the surplus of labour exported; and, in the 
second case, because the country must have paid to strangers, in matter, 
the surplus of labour imported. 

It is therefore a general maxim, to discourage the importation of work, 
and to encourage the exportation of it.!** 


Yet he apparently did not look with great favour upon a people’s carrying 
“their numbers far beyond the proportion of their own growth” and be- 
coming dependent, in part, upon potentially transient foreign sources for 
provisions.'*? Wallace remarked that a given country could, by exchanging 
goods and services for foodstuffs, support more people than the produce 
of its lands could subsist; but he added that such commerce, by diverting 
labour from agriculture, tended to diminish the number of mankind in the 
world as a whole.'*® Paley described the exchange of domestic wrought 
goods for foreign raw produce as conducive to the augmentation of employ- 
ment and population, and the exchange of domestic raw produce for foreign 
wrought goods as “unfavourable to population, because it leaves no... 
demand for employment’; and he characterized the exportation of corn, 
except by new countries or in years of great plenty, as “noxious to popu- 
lation,” or as indicative of ‘‘a defect of population.”’'*! 

Malthus did not specifically evaluate the “export of work” thesis, as 
formulated by its exponents. He admitted, of course, that a nation might 
add to its food supply by importation. But, in 1803, he rejected a Smithian 
variant of this thesis, and warned against England’s becoming dependent 
upon foreign-produced foodstuffs. A nation which exchanges wrought goods 

146. Viner, Studies in the Theory of International Trade, pp. 51ff.; Johnson, Predecessors 
of Adam Smith, chap. xv. 

147. Works, vol. 1, p. 191. 

148. /bid, vol. II, p. 2 (italics in text). Arthur Young (Political essays, 1772. Pp. 538: cited 
by Viner, Studies in the Theory of International Trade, p. 54) stated that a favourable balance 
of trade suggested that foreigners ““employ more of our poor than we do of theirs.”’ Cantillon, 
by whom Steuart was influenced, had indicated that a country could increase its population 
by exchanging products embodying labour for agricultural products, but he did not recommend 
a state’s becoming dependent upon foreign-produced foodstuffs (French Predecessors, pp. 
118ff., 124ff.). 

149. Works, vol. I, pp. 117, 158-9, 212-14: vol. II, pp. 6-8. 


150. Dissertation, pp. 18, 21-3, 148. 
151. Principles of Moral and Political Philosophy, pp. 458-9, 469-70. 
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for rude produce, said Adam Smith, “exports what can subsist and accomo- 
date but a very few, and imports the subsistence and accomodation of a 
great number.”'*” To such exportation Malthus took exception. He pointed 
to the relatively great ‘“‘clear national profit” yielded by the exportation of 
raw produce; to the fact that a nation must produce more than enough food in 
good years if it is to have enough in bad years; and to the industrial dis- 
advantage of high wages which tend to accompany a domestic scarcity of 
provision. And he remarked, much as in the first edition, that a country 
which, for a time, “exported its raw produce, would be able”’ in the end “‘to 
subsist and accomodate a much greater population than” a country which 
relied appreciably upon imported raw produce. He therefore opposed a 
large country’s becoming dependent upon foreign-produced provision.'** 

Malthus’s principal concern remained the difficulty of making the food 
supply keep pace with a continually growing population, and the necessity 
of rendering this food supply secure.'** In the 1817 and 1826 editions, how- 
ever, his main thesis was that a nation, particularly if it was large, could 
not safely and judiciously exchange labour embodied in commerce and 
manufactures for foreign-produced foodstuffs, and thus support a part of its 
population at the expense of foreign-owned food funds. For it could not 
safely be supposed that a country with a “commercial system” —i.e., an 
economy founded predominantly upon manufacturing and foreign com- 
merce—could export a continually expanding volume of manufactures, 
receiving in exchange a correspondingly expanding volume of food and raw 
materials, and so support a continually expanding population at a level of 
living consistent with the ‘existing habits of the people’; this supposition 
held true at best only so long as those in control of the foreign sources of 
food and raw materials were both willing and able to go on increasing their 
exports of these commodities to importing ‘““commercial”’ countries. 

A number of circumstances may operate individually or jointly to cause 
a “commercial” country to suffer difficulty in the procuring of subsistence 
even ‘“‘while the means of raising food in the surrounding countries may still 
be comparatively abundant.” The absolute and/or comparative advantages 
of an exporting country, which depend on “capital and skill,” and the present 
possession of commercial channels, “‘cannot in their nature be permanent” 


152. Adam Smith, Wealth of Nations, vol. IV, ix, p. 642. 

153. It was worse for a country like England to become slightly dependent upon foreign 
sources than for small countries like Holland and Hamburg to become largely dependent. 
England “is in a much more precarious situation with regard to the constancy of its supplies, 
than such states as draw almost the whole of their provisions from other countries.” Essay, 
2d ed., p. 425. For reply to Adam Smith, not included in 1817 revision, see ibid., pp. 448-51, 
and for general view, pp. 426, 429, 437-8, 467-9n. See for his similar but less developed 
position, 1st ed., pp. 311-13, 322-6, 336-7. 

154. No policy, of course, could obviate the need to exercise moral restraint (e.g., Essay, 
2d ed., pp. 467-9). On the differences between Malthus and Ricardo regarding criteria of 
national well-being and effects of trade, see Hollander, Notes, pp. xxxixff., xliii, xcixff. 
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and secure against the competition of other producing areas. Moreover, the 
countries which supply food and raw materials may, in the course of their 
“natural progress,” also come to supply their own requirement of manu- 
factures. Furthermore, an exporting commercial country may, while it still 
retains its comparative advantage in production and exportation, glut its 
foreign markets, suffer an adverse turn in the terms of trade, and depress 
the profitability of its own manufacturing industries. Finally, if the customer 
countries which furnish raw materials and food are, “from indolence and 
want of accumulation,” not progressive, they will fail to provide an expand- 
ing market or to constitute an expanding source of supplies. The situation of 
a food-importing country is, therefore, somewhat precarious at best; “‘it 
could not longer exist” if food and raw materials were denied to it, and it 
would begin to decline if its commercial transactions furnished it with a 
diminishing volume of food imports. ““Though it be most readily admitted 
that, in a large landed nation, the evils which belong to the manufacturing 
and commercial system are much more than counterbalanced by its advan- 
tages, as long as it is supported by agriculture, yet, in reference to the effect 
of the excess which is not so supported, it may fairly be doubted whether 
the evils do not decidedly predominate.” 

Malthus’s attitude toward import restrictions and export bounties de- 
rived from his belief that a nation should provide its own foodstuffs in 
adequate quantity.'°° It would not do for Europe to become dependent 
upon America for ‘“‘corn,” giving manufactures in exchange; for when 
‘““America began to withdraw its corn from Europe and the agricultural 
exertions of Europe were inadequate to make up for this deficiency, it 
would certainly be felt that the temporary advantages of a greater degree 
of wealth and population (supposing them to have been really attained) 
had been very dearly purchased by a long period of retrograde movements 
and misery.”'*’ It was advantageous, on balance, to facilitate population 
growth through the development of an agricultural-commercial system that 
furnished adequate foodstuffs from domestic sources. But it was not ad- 
vantageous to found the support of part of the population upon imported 

155. Essay, il, ix, Xii, p. 409; also Observations, pp. 22-4, 28-9. Malthus did not expect 
“perfect freedom of trade” ever to be realized (Essay, p. 415; cf. 2d ed., p. 466). He did not 
dwell upon the possible ill effects of naval or other forms of blockade except to suggest that a 
commanding navy gives an importing country surer access to foreign supplies (Essay, 2d ed., 
Pp. 425, 468n.; 1st ed., p. 311). 

156. Essay, Wl, X-xil; 2d ed., 111, vii-x; Principles, p. 427; Bonar, Malthus, pp. 217-29. 
245-52. In his Observations, etc. (1814) Malthus, having considered the supposed advantages 
and disadvantages of export bounties and import restrictions, expressed himself in favour of a 
constant protective import duty on corn, and of continuation of the “old bounty” with a view 
to relieving a “glut” (ibid., p. 34). British agriculture could not, in the face of foreign competi- 
tion, grow enough corn to support the increasing population, Malthus noted, but he did not 
stress so much as later the risk of making a considerable part of the population dependent upon 
foreign supplies (ibid., pp. 16-24, 28-9). 

157. Essay, pp. 403-4; 2d ed., pp. 446-7. 
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corn, purchased at the expense of industrial and urban evils and a present 
and future precariousness of the food supply. “I should have no hesitation 
in considering such wealth and population as much too dearly purchased. 
The happiness of a society is, after all, the legitimate end even of its wealth, 
power, and population.”’'’* While Malthus did not continue to favour ex- 
port bounties on corn,'*” his concern over the security of the food supply, 
together with his scepticism regarding the adequacy of foreign trade as a 
guard against “scarcity,” led him to conclude that large countries, capable 
of producing a sufficient and not too variable supply of corn, might with 
advantage impose restrictions upon the importation of corn. Such a system 
of restrictions, provided that it allowed for the importation of corn in years 
of scarcity, would prevent the evils peculiar to a “commercial system,” 
and, by assuring an adequate domestic food supply, would render a country 
secure in the possession of such improvements in manufactures as it de- 
veloped.'®*’ Malthus’s conclusion therefore resembled that of the nine- 
teenth-century German writers who favoured measures to make that 
nation self-sufficient in terms of provision. 


(iii) Was Malthusianism Counter-revolutionary? 


Malthus’s population theory, as set down in the Essay, has commonly 
been looked upon, by both right wing and left wing writers, as part of the 
counter-revolutionary answer to the rational movement which culminated 
in the French Revolution.'’®' It was so viewed by Godwin. Marx, having 
declared that the principle of population “‘was greeted with jubilance by 
the English oligarchy as the great destroyer of all hankerings after human 
development,” sought to refute it.'*? Godwin and William Thompson had 
already made the attempt, as had Proudhon and others. So varied a group 
of writers as Henry George, August Bebel, and G. B. Shaw, were to re- 
spond in like manner. In early nineteenth-century France certain Catholic 
writers discovered in Malthus support for their social philosophy, while 


158. Essay, 11, Xii, p. 409; also 111, ix, pp. 376ff. on the decline of Venice and other places. 
Malthus was not familiar with the population and economic theories of G. Ortes which re- 
flected the situation of which Malthus wrote. 

159. He wrote approvingly of bounties in the second edition of the Essay (pp. 451, 465-6), 
in view of the then state of English agriculture. 

160. Essay, 11, xi-xil, especially pp. 400-4, 412-15. 

161. “The Age of Reason ended in the French Revolution. The Age of Stupidity began with 
Malthus.” See J. R. Commons, /nstitutional Economics (New York, 1934), p..244. “Malthus’s 
book was anti-jacobin, expressly written to refute the equalitarian Utopia.” Elie Halévy, The 
Growth of Philosophic Radicalism, translated by Mary Morris (London, 1928), p. 205. ““Mal- 
thus was steeped in an inveterate Toryism as to social and economic organization.” Hollander, 
Notes, p. xxiv, also p. xcvii. On replies to Malthus, see Bonar, Malthus, bk. tv. 

162. Capital (Chicago, 1906), vol. I, p. 676n. See also S. M. Levin, ‘Marx versus Malthus” 
(Papers of the Michigan Academy of Science, Arts, and Letters, vol. XXII, 1936, pp. 243ff.). 
Pareto (Cours d’économie politique, pp. 118-19) had contended that Malthus’s philosophy 
weakened the argument against revolutionary change. 
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liberal economists found in the Essay a complete answer to the arguments 
of the exponents of revolution.'®? In England and in America his work met 
a similar reception.'™ In fact, not until the twentieth century and the wide- 
spread diffusion of contraceptive practice, did the Malthusian argument 
against social revolution cease to be urged. 

Three doctrines, or sets of beliefs, were converging in the latter part of 
the eighteenth century, and Malthus’s Essay is a product of this convergence. 
It had been noted that man was making progress, technological and social; 
and that, since progress is cultural in character and culture is cumulative, 
progress must, ceteris paribus, be cumulating and unending. Of this view 
Godwin and Condorcet were enthusiastic exponents.'®’ Secondly the com- 
mon man, once looked upon as a creature of little dignity placed in the 
world for the service of the master classes, was coming into his own. A 
beneficiary, primary and secondary, of the redistribution of economic and 
political power under way, he was held in greater esteem than formerly; 
his wants, rights, and potentialities were receiving more attention than ever, 
and they would receive even greater attention as the democratic movement, 
and the values it stood for, gained in scope. It had been remarked, thirdly, 
that man does not live in a boundless physical, social, and psychological 
universe; that limitations are imposed upon his behaviour, and upon the 
outcome of this behaviour, by this circumscribed physical milieu, by his 
restricted physiological and psychological makeup, and by the social and 
institutional controls which issue out of these physical and personal condi- 
tions. Efforts to resolve and synthesize acceptably these three somewhat 
inconsistent sets of beliefs were brought to a head by the French Revolution 
and the principles it posed, and by consideration of proposals for the relief 
of the poor made as a result of the economic crisis occasioned in England 
by war with France and by bad harvests.'®° 

The social philosophies of those who, before Malthus, concerned them- 
selves with aspects of the problem to whose solution he addressed himself, 
were compounded in varying proportions of the three sets of beliefs which 
converged in Malthus’s Essay. At one extreme is Hobbes who, supposing 
limited that for which men strive, and practically unbounded the appetites 
which actuate men to strive, concluded that men could live together in peace 
only if there was “‘a common power to keep them all in awe”’ and establish 


163. See my “French Population Theory since 1800” (Journal of Political Economy, vol. 
XLIV, 1936, pp. 585ff., 743ff.). 

164. See my “Population Doctrines in the United States” (Journal of Political Economy, 
vol. XLI, 1933, pp. 433ff., 639ff.). Cursory examination of English materials supports the 
above opinion. 

165. E.g., see J. B. Bury, The Idea of Progress (London, 1924); Halévy, The Growth of 
Philosophic Radicalism; my French Predecessors. On differences between views of Godwin 
and Condorcet, see note 172 and text. 

166. On these precipitating circumstances see Halévy, The Growth of Philosophic Radi- 
calism, pp. 230ff.; Bonar, Malthus, pp. 27-31. 
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a maintainable balance between want and want-satisfaction.'®’ Wallace, 
though not a disciple of Hobbes, reasoned in a like manner when he con- 
cluded that man’s passions must eventually “involve . . . in universal con- 
fusion” even those living under the most perfect of governments. For under 
such governments “‘the inconveniences of having a family” would be re- 
moved, and the limited “earth would at last be overstocked”’ with inhabit- 
ants, with the result that force and fraud, war, cruel and unnatural customs, 
inequality, and other impediments to human happiness and population growth 
would be restored.'** So also reasoned Townsend when, premising that fear 
of want impels men to work and that population growth is desirable only 
insofar as it is the consequence of industry and frugality, he condemned 
both communism and the poor laws.'®? Hobbes, Wallace, and Townsend, in 
short, supposed that progress, however great, would never free men of the 
necessity of resolving, albeit most imperfectly, the problems arising out of 
the pressure of unrestrained appetites against limited resources, or estab- 
lish among men an essential identity of interests. 

At the other extreme are Locke and, more particularly, Godwin and 
Condorcet. For Locke postulated a natural identity of interests, a state of 
nature that was peaceful and virtuous, a theory of nature essentially opti- 
mistic, and a comparatively easy solution—peaceful competition and ex- 
change —for the problem of distribution and order Hobbes saw issuing out 
of scarcity.'”? Godwin, believing that self-love is incompatible with virtue, 
that a fusion of interests is attainable, that benevolence may be substituted 
for self-love as the primary motive to action, that labour could be changed 
‘from a burthen into an amusement,” and that progress, which is cumulative 
in character, was being retarded by the existing institutional framework of 
society, found in the abolition of this framework the key to the augmenta- 
tion of human happiness. He proposed substituting for the system of prop- 
erty a system of equality, and for the existing institution of marriage—a 
“system of fraud’’ and the “worst of monopolies” —a system of free and 
flexible unions, it being “‘a question of no importance” in a “‘state of equal- 
ity .. . to know who is the parent of each individual child’”’; and he looked 
forward to a time when every “species of public institution, may be laid 


167. Leviathan, vol. 1, xiii. 

168. Various Prospects of Mankind, Nature, and Providence (London, 1761), pp. 113-25. 
Earlier he had said that “had it not been for the errors and vices of mankind, and the defects 
of government and education, the earth... perhaps might have been overstocked, many 
ages ago’’; but he added that, with conditions as they were, there was no reason to fear that 
the earth would be fully cultivated, or that every country would be “‘plentifully stored with 
inhabitants.” See Dissertation, pp. 13, 149. 

169.A Dissertation on the Poor Laws (London, 1786). See Halévy, The Growth of Philo- 
sophic Radicalism, pp. 228-30. 

170. On Hobbes and Locke, see T. Parsons, The Structure of Social Action (New York, 
1937), pp. 87-106; Halévy, The Growth of Philosophic Radicalism. Locke’s competitive 
solution was adopted by Adam Smith, Ricardo, and others. 
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aside as unnecessary.’’'7! Among the objections to the establishment and 
perpetuation of a system of equality considered by Godwin was that arising 
from the “principle of population” and developed by Wallace in 1761. To 
this Godwin replied that “‘myriads of centuries” might pass before the ““hab- 
itable globe,” as yet only one-fourth cultivated and badly at that, would be 
fully stocked; and that ‘when the earth shall refuse itself to a more ex- 
tended population,’ men, their minds having established empire over mat- 
ter, ‘will probably cease to propagate.”'7? Condorcet, in contradistinction 
to Godwin, emphasized the cumulative and progressive character of cultural 
and institutional change, suggesting that, if population pressure ever threat- 
ened, mankind would subject it to rational control.'** Godwin and Con- 
dorcet, in short, discovering in mental, moral, and cultural progress an easy 
means of escape from the limitations recognized by Hobbes and stressed 
by Wallace, were not alarmed lest the democratic scheme of values be 
threatened by the free play of men’s passions in a circumscribed universe. 

While the form which Malthus’s reply to Godwin took was largely de- 
termined by the latter’s argument, its substance reflected Malthus’s con- 
ception of the ends of man, his estimate of man’s behaviour tendencies, and 
his expectations regarding cultural progress. That Malthus subscribed to 
the democratic scheme of values, is evident in his views on education, on 
the extension of the right of suffrage,’ and on the happiness of men. Ac- 
cepting, as he did, the Christian view, which “places our present as well as 
our future happiness in the exercise of those virtues which tend to fit us for 
a state of superior enjoyment,” and the principle of utility, in his opinion 
the surest natural “criterion of moral rules,’ and deeming good that which 
makes for virtue and happiness, he urged men to subject their passions to 
the guidance of reason and so avoid pain and evil, or having suffered these, 
to profit thereby and direct themselves back into the path of virtue.'” 
Evidently, therefore, Malthus differed from Godwin and Condorcet re- 
garding values and ends, democratic and otherwise, in terms of detail far 
more than in terms of generality. 

But Malthus did not believe these values and ends so easy of realization 


171. Political Justice, vol. 1, pp. 125-8, 330-42, vol. Il, pp. 152-4, 170-1, 350ff., 361ff., 
367-75. There is, Godwin believed, a natural tendency in men toward justice which, if allowed 
to develop, fuses the interests of men. On this point see Halévy, The Growth of Philosophic 
Radicalism, pp. 193ff. 

172. Political Justice, vol. 11, bk. vii, chap. 1x, Godwin, referring to Condorcet’s work on 
progress, said that Condorcet rested his hopes upon the “‘growing perfectibility of art’’ instead 
of “upon the immediate and unavoidable operation of an improved intellect,” as did Godwin. 
Ibid., p. 377n. See note 182 below. 

173. On Condorcet’s views, see my French Predecessors, pp. 259-63. 

174. Halévy, The Growth of Philosophic Radicalism, p. 244. 

175. Essay, pp. 10n., 440-1, 446, 448-9, 455, 543-4, 567-8; 2d ed., pp. 484-5, 490-1, 
494-5, 502-3; Ist ed., chaps. xvili-x1x; Summary View, pp. 76-7; Zinke, “Six Letters from 
Malthus to Pierre Prevost,” p. 183; Bonar, Malthus, bk. 11. 
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as did Godwin and Condorcet, and he considered it better that men be alert 
to the difficulties that might beset their ventures than that they remain 
ignorant.'*® While he anticipated a “‘brilliant career of physical discovery,” 
and ‘‘confidently”” hoped that in consequence mankind would progress in 
virtue and happiness “to no unimportant extent,”'’’ he looked upon re- 
sources as fixed by the niggardliness of nature far more than by the state of 
the industrial arts; and he always remained less optimistic than Godwin and 
Condorcet with respect to the prospective rate of technological progress 
and its effect upon production, particularly in agriculture where the aug- 
mentation of output on land under tillage and at the extensive margin was 
attended with much and increasing difficulty.'”* He pointed, moreover, to 
the limitedness of space, which would restrict increase as surely as would 
lack of food.'” 

Of greater practical importance, in Malthus’s opinion, than the inability 
of progressing technology to overcome the limits to the augmentation of 
production set by a comparatively fixed physical milieu, were the obstacles 
interposed, in the way of the improvement of the human lot, by man’s pas- 
sions, of which that between the sexes was but one. For, while the human 
passions are either necessary to human welfare, or capable of being made 
conducive thereto, and, in accordance with the apparent intent of the 
Creator, should be directed to this purpose,'*® they cannot be subjected 
completely to appropriate discipline by human reason and institutions, and, 


176. Essay, pp. 567-8 (1807). In this respect, and in his philosophy generally, Malthus 
reflected in some measure the philosophical “optimism” of the eighteenth century, with its 
emphasis upon the reality and the necessity of evils. See A. O. Lovejoy, The Great Chain of 
Being (Cambridge, 1936), chap. vil. Against this gloomy necessitarianism the philosophers 
of progress revolted; and in this revolt Malthus, despite his strictures upon the philosophy of 
indefinite progress, played no small part, being in some measure (see Bonar, Malthus, pp. 
376ff.) under the influence of the same ideas as affected Godwin and Condorcet. 

177. Essay, pp. 543-4. 

178. This is evident in his emphasis upon the two ratios (e.g., ibid., 1, i and p. 551); in his 
estimate (1817) that England might support two or three times as many people at a somewhat 
improved scale of living; and in his supposition that in America, which might support fifty 
times its then (1817) population, the rate of growth would fall appreciably and labourers 
would “‘in time be much less liberally rewarded” (ibid., pp. 292-4, 360, 461, 551). Only in 
newly settled areas (ibid., pp. 285ff., 329-31, 439), and for a limited time, could food and num- 
bers increase rapidly (cf. Adam Smith, Wealth of Nations, pp. 532ff.). In the 1803 Essay (pp. 
7, 473 and note), Malthus, who had merely implied a law of diminishing returns in agriculture 
in the 1798 edition, expressed such a law, and declared contrary to fact James Anderson’s 
position that a law of increasing returns prevailed in intensive cultivation. See J. H. Hol- 
lander’s introduction to Malthus’s Inquiry into the Nature and Progress of Rent (1815) (Balti- 
more, 1903). In the Encyclopedia article (Summary View, pp. 4-6, 26-7, 31, 34), Malthus 
emphasized the ‘“‘diminishing and limited power of increasing the produce of the soil,” ob- 
serving that the forces of improvement (“division of labour,” “invention of machinery,” ‘‘ac- 
cumulation of capital’’) are less efficient in increasing food than in augmenting conveniences 
and luxuries. 

179. Summary View, p. 5; Principles, pp. 208-9. See also Ricardo’s comment upon Mal- 
thus’s observation that the Creator did not ordain “unlimited facility of producing food” in- 
asmuch as space was limited (ibid., p. 209; Hollander, Notes, pp. 108-10). 

180. Essay, pp. 444-8, 452-5 (also in 2d ed.); also Bonar, Malthus, pp. 324-35. Here Mal- 
thus follows Paley (Natural Theology [1802], Albany, 1803, chap. xxvi, pp. 344-45), who 
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therefore, because of their over-pursuit and misdirection, produce pain and 
evil as well as happiness and welfare.'*! In short, because he attached greater 
weight than did Godwin to the impelling power of the “corporeal propen- 
sities’ and lesser weight to the ordering power of “reason,” Malthus was 
forced to substitute for Godwin’s expectation of indefinite improvement in 
human affairs the expectation of only limited improvement,'*’ and for God- 
win’s proposal that institutions be removed, the counter-recommendation 
that institutional restrictions and self-control be strengthened through ap- 
propriate education.'** 

The passion between the sexes, out of which issued the principle of popu- 
lation, was good and necessary in Malthus’s scheme, for he looked upon 
this principle as ‘“‘best suited to the nature and situation of man’’'™* and as 
the main motive behind social progress.'** Hence, whereas earlier writers 
had been content to recount almost every supposed advantage of population 
growth except that which Marlowe put in the mouth of Mephistophilis, 
Malthus pointed to both the necessary and the salutary character of the 
tendency of numbers to increase faster than supplies, emphasizing, however, 
its influence upon man’s individual motivation rather than its possible ef- 
fect upon the division of labour. For man is unsuited to profit by unearned 
leisure, indolent and torpid by nature, “inert, sluggish, and averse from 


referred (ibid., p. 340) to Malthus’s first essay; and who looked upon vice and misery as con- 
sequences, in part, of the excessive pursuit and the misdirected use of the passions, and who 
emphasized the need for their subjection to reason and self-government aided by religion. On 
the doctrine of passions see Kaye, The Fable of the Bees ... by Bernard Mandeville, \ntro- 
duction; Halévy, The Growth of Philosophic Radicalism, vol. 1,1; J. Laird, Hume’s Philosophy 
of Human Nature (London, 1932), chap. vil. See note 141 above. 

181. Essay, 1V, i; also pp. 10n., 551-2. 

182. Essay, 1st ed., chap. xin: also Edinburgh Review (1810), pp. 472. 475. Of Godwin’s 
remark that the passion between the sexes might be extinguished, Malthus said: ‘Men in the 
decline of life have, in all ages, declaimed against a passion which they have ceased to feel” 
(Essay, 1st ed., pp. 210-11). On the Malthusian versus the anti-Malthusian view of progress, 
see Halévy, The Growth of Philosophic Radicalism, pp. 242-4, 275-6, 363ff. 

183. On the important role of education in the later utilitarian scheme, see Halévy, The 
Growth of Philosophic Radicalism, pp. 20ff., 282ff. Malthus’s faith in education, while not 
so marked as that of Helvetius, was great. See Essay, pp. 439-43, 531-40 (in 2d ed.). In 1807, 
having indicated that he had not intended by his opinions to alarm the prejudices of the poor, 
he said: ““We have only to proceed in improving our civil polity, conferring the benefits of 
education upon all, and removing every obstacle to the general extension of all those privileges 
and advantages which may be enjoyed in common” (ibid., p. 565). 

184. Principles, p. 208. 

185. ‘‘The principle of population, therefore, appears as the essential motive force behind 
social progress.” See E. F. Penrose, Population Theories and their Application (Stanford, 
1934), p. 24. Here (Essay, pp. 446-7) Malthus is thinking in terms of man’s supposed psycho- 
logical nature. Elsewhere (see secs. 1 and 11 of this article) Malthus noticed other determinants 
of progress when he observed that extreme misery checks progress, and that bad government 
and watertight institutional structures bring the growth of wealth and population to a prema- 
ture stop. T. H. Marshall (Economic History Review, 1935, p. 76), having noted that popu- 
lation “must be regarded as a cause and not merely as an effect,’ concluded that in England 
“the rapid growth of the population may have been on the whole a stimulus to economic 
progress, but it was at times a cause of friction and distress.” 
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labour, unless compelled by necessity.” The principle of population —its 
effort “‘to increase with greater rapidity than its supplies’ — provides this 
necessity. It excites man to action, “to further the gracious designs of 
Providence,” and, operating in conjunction with the pressure of his wants, 
awakens his mind and sharpens his faculties. It presses man to extend 
cultivation and fulfil the “tend of nature,’’ namely, the peopling of the earth. 
It overcomes that vis inertiae, which, as Nieboer has remarked, has played 
so great a part in the history of mankind.'*® In fact, were control of numbers 
easy, population would not “reach its natural and proper extent,” a “neces- 
sary stimulus to industry” would be removed, and the improvement of man’s 
mundane lot would be retarded.'*’ For this reason, far more than because 
of any immediate theological prejudice,'** he approved only of ‘moral 
restraint,” at which he had at least hinted in the First Essay, as a preven- 
tive check; he ignored the question of post-marital control; and he opposed 
the practice of contraception.'*’ 

It was essential, however, that the passion between the sexes be subjected 
to proper restraint; for the principle of population could not, if its multi- 
plicative effects were insufficiently contained, efficiently generate social 
progress. When the pressure of numbers became so great as virtually to 
universalize misery and poverty and to check capital formation, stimulants 
to industry were dulled, and despotism and ignorance, so fatal to the im- 
provement of the standard of living, tended to flourish.!*® When, on the 
contrary, men were alert to the imminence of intensified population pres- 
sure and to the evils that accompanied it, they tended to develop habits of 
prudence, thrift, and industry, and in consequence, to conduct themselves 
in a manner conducive to progress in well-being. 

Institutions and customs, Malthus’s argument runs in substance, develop 
largely out of the underlying nature of man and his physical environment. 
If they are both to survive and to contribute to man’s welfare, they must 

186. Slavery as an Industrial System (The Hague, 1910), p. 414. While Paley looked upon 
the principle of population as good, he nonetheless described the vis inertiae as making for 
tranquility and order (Natural Theology, pp. 340-1, 344-S). 

187. Essay, pp. 445-52, 545-7, 572: Ist ed., pp. 354, 358-66, 370-1: Principles, pp. 208-9; 
also sec. 111 (iv) and (v) of this article. 

188. This distinction is not important, for his interpretation of the role of the principle of 
population had a theological basis. 

189. Essay, IV, i-ii, pp. 9, 301, 559-61, 572; Ist ed., p. 340; Penrose, Population Theories 
and their Application, pp. 21-30: S. M. Levin, ‘Malthus’ Conception of the Checks to Popu- 
lation” (Human Biology, vol. X, 1938, pp. 214-34). Malthus referred to prolongation of lac- 
tation, considered by Petty to be a hindrance to speedy propagation (cited by R. R. Kuczynski, 
in L. Hogben, Political Arithmetic [New York, 1938], p. 293), but did not suggest it, as did 
certain nineteenth-century writers, as an effective preventive check, either because he con- 
sidered it per se ineffective (Essay, pp. 23, 81), or because he considered it too powerful and 
otherwise unsanctionable. 

190. Essay, pp. 431-2, 434-5, 471-3, 498; also in 2d ed. “Even poverty itself, . . . the great 
spur to industry, when it has once passed certain limits, almost ceases to operate”; and hope- 
less indigence “destroys all vigorous exertion.” Essay, p. 432. 


Malthus’s Total Population Theory 51 


consist with his nature and impose direction and restraint upon his passions. 
And they must be consonant with the principle of population, serving at 
the same time to promote industry and thrift and to favour the more salu- 
tary and less objectionable of the checks whose function it is to repress the 
superior power of population.'*' Malthus, therefore, found untenable both 
Godwin’s conception of the nature of man and his complete oversight of 
the regulatory function of existing institutions. The socio-economic organi- 
zation of mankind could not be built around the principle of benevolence;'*” 
it had to be founded upon self-love, upon the “principle of self-interest” 
and those institutions which gave expression to this principle—namely, 
marriage and the family, private property and inheritance, and a form of 
government calculated to preserve these institutions. It was to this prin- 
ciple and to these institutions that men owed whatever progress they had 
made and whatever capacity they had shown for curbing the principle of 
population.'** These institutions served to channelize properly the pas- 
sions of men, to make each person of discretionary age and status de- 
pendent predominantly upon himself, and to visit upon each the fruits, good 
or bad, of his behaviour and practice.'* Where these circumstances pre- 
vailed, the ‘‘master spring of industry, the desire of bettering our condition,” 
together with the fear of making it worse, had freest play, and man was 
most prone, ceteris paribus, to practice prudential restraint;'*® there too 
and there alone competition and competitive individualism could flourish 
without degenerating into war.!*° 

191. Essay, 11, i-ili, also pp. 21, 24, 571-3: Summary View, pp. 35-6, 41-2, 72. Although 
men tend to blame their troubles upon institutions, the effects of institutions are “superficial” 
in comparison with the effects of “those deeper-seated causes of evil which result from the 
laws of nature and the passions of mankind.” Essay, pp. 307-8, 457-8; also in 2d ed. On the 
checks, the conception of which Malthus got (Essay, 1st ed., pp. 339ff.) from a consideration 
of Price’s untenable conclusion, see Levin, cited in note 189 above. 

192. Essay, il, ll, p. 317, also p. 573; 2d ed., pp. 378-9. In the Encyclopedia article, Mal- 
thus states that the alternatives are Godwin’s system of common property and that of private 
property, of which the latter is by far the more productive and the more conducive to the 
generation of desirable habits and moral qualities; and that popular education cannot fit men 
for a system of common property. See Summary View, pp. 35-7. 72-4: Bonar, Malthus, pp. 
76-7. eee 
The passion of self-love, however, if “pushed to excess’ becomes the vice of selfishness (Es- 
Say, p. §54n.). That egoism is the predominating, if not the exclusive, inclination of human 
nature, was commonly accepted in the eighteenth century (Halevy, The Growth of Philosophic 
Radicalism, p. 14). 

194. He attributed the improved condition of the lower classes in France after the revolution 
to the diminished proportion of births which he traced to the fact that everyone now depended 
“more upon himself and less upon others.” Essay, p. 361; this was written in 1817. See note 
62 in sec. 1 of this article. 

195. Essay, pp. 347. 529, 535. 539, 543; in 2d ed. “The desire of bettering our condition, 
and the fear of making it worse, .. . is the vis medicatrix reipublicae in politics, and is con- 
tinually counteracting the disorders arising from narrow institutions” (ibid., p. 347). Cf. also 
Bonar, Malthus, pp. 120-2. 

196. Parsons, The Structure of Social Action, p. 106. 
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Were existing institutions abolished and a system of equality established 
in their place, man would no longer feel those ‘‘stimulants to exertion which 
can alone”’ overcome his natural indolence and prompt him to cultivate the 
earth and fabricate the conveniences and comforts necessary to his happi- 
ness. This argument Malthus considered decisive. But he added a second 
and supposedly as decisive argument, which followed from the tendency of 
the human race to increase faster than the means of subsistence. In a system 
of equality no one is or feels himself to be under constraint not to marry; 
nor is marriage in any wise rationed; nor is the tendency to multiply too 
rapidly restricted by those means “‘which result from the laws of private 
property, and the moral obligation imposed on every man by the commands 
of God and nature to support his own children.” It followed, Malthus con- 
cluded, either that this tendency must be restrained by means “infinitely 
more cruel,’ or that a system of equality must, soon after having been es- 
tablished, terminate in poverty and misery.'*’ He rejected as unworkable, 
therefore, the systems of Godwin, Condorcet, Owen, and the Spenceans, 
together with Raynal’s view that man had a right to subsistence and Paine’s 
opinion that man’s want of happiness originated in his governmental insti- 
tutions.!°* 

Suppose a state of equality were established, free of all those institutions 
to which many attributed man’s want of happiness. Could such a state per- 
sist, Malthus asked, in the face of the fact that it did not consist with the 
laws of nature and the passions of men? His answer was in the negative. 
Upon the establishment of such a state of equality, numbers would grow 
until want again made itself generally felt and the spirit of benevolence gave 
place once more to “‘self-love.”” Thereupon private property and marriage 
would be restored and with them inequality; all without property would be 
under the necessity of working; and numbers would be restrained by the 
checks growing out of the re-established parental responsibility for offspring. 
Attempts to set up systems of equality, therefore, were doomed to failure; 
because they generated population pressure which, in turn, brought about 
the return of the institutions of property and family and the restoration of in- 
equality and of a society divided into classes. Even so, attempts to establish 
a system of equality could visit much misery upon men before such a system 
finally gave way to a set of institutions consistent with the laws of nature and 
the passions of men.'”? 


197. Essay, i, ill, pp. 320, 323, also, pp. 49n., 479. Although chap. 11 in bk. 111 was not 
added until 1817, the substance of the above argument appears in both the first and second 
editions. 


198. Essay, i, i-ili, 1V, Vi, pp. 475-7: Malthus expressed substantially the same opinion in 
the first and second editions. 
199. Essay, 111, il-ili. Hume, noting that property was inconsistent with both “profuse abun- 


dance” and extreme scarcity, associated its origin with relative scarcity. See Commons, /nstitu- 
tional Economics, pp. 1 40ff.; Laird, Hume’s Philosophy of Human Nature, pp. 227ff. 
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Malthus’s several views on charity and public relief have the appearance 
of inconsistency; in his opinion, however, they were consistent, one with 
another, and with his conception of man’s proclivities. When a prosperity- 
inducing stimulus to wealth and population is suddenly removed, and as a 
result, “produce” and ‘“‘consumption”’ get out of balance, it is better to em- 
ploy those thrown out of work by the decline in the demand for labour than 
to expose them to the “bad moral effects of idleness” and the “evil habits” 
which come with extended dependence upon alms. The employment pro- 
vided, however, should be of the sort whose results “‘do not come for sale 
into the market,” or “interfere with existing capitals,’ and thus worsen the 
actual state of affairs; it should add to consumption without adding to the 
output of immediately salable produce. Employment on public works of all 
kinds—e.g., the making and repairing of roads, bridges, railways, canals, 
etc.—and on the improvement of the land met this requirement, in Malthus’s 
opinion.”°° Even so there was some danger that the provision of such em- 
ployment through the expenditure of revenues raised by taxation or public 
subscription might “have the effect of concealing too much the failure of the 
national demand for labour, and prevent the population from gradually ac- 
commodating itself to a reduced demand.”’”"! 

Malthus observed also that, under circumstances such as Great Britain 
then (1816-17) found itself—a sharply contracted demand for labour and 
much unemployment—‘“‘emigration is most useful as a temporary relief,” 
serving to shorten the interval required by a population to “conform itself 
to the state of demand for labour.’’ Emigration would not, however, provide 
permanent relief of population pressure.” 

Because Malthus was a utilitarian he could not subscribe to the doctrine 

200. Essay, pp. 352-3: Principles, 11, 1, 10, pp. 429-30. These views were first published in 
the 1817 Essay and the 1820 Principles. Malthus is dealing here with the problem of post-war 
unemployment—an extreme instance of the oscillatory nature of population growth; of the 
tendency of numbers, in response to the stimulus of increased employment, to grow temporarily 
beyond the capacity of the labour market to absorb them. See Essay, pp. 11-14, 141, 411, 
481-2; Principles, pp. 279-80, 416-17, 435-6. In the First Essay (pp. 30-5), Malthus, already 
alert to the time factor, commented upon the oscillatory character of population growth, say- 
ing that this vibration had escaped notice because the histories of mankind “are histories only 
of the upper classes.’ Steuart (Works, vol. 1, p. 193) remarked that agricultural production and 
therefore population growth oscillate; he proposed that, when the demand for labour falls short 
of the supply, balance be restored by diminishing hands through their employment as soldiers, 
in colonies, and on public works (ibid., p. 310). Condorcet was somewhat aware of this oscilla- 
tion, Malthus (Essay, Ist ed., p. 152) noted. 

201. Principles, pp. 429-30. Malthus opposed proposals to supply the deficiency in demand 
for labour through an issue of paper money (ibid., pp. 431-2), or through a reduction in taxes 
(Essay, pp. 354-5); he supposed, rather, that a public works programme would divert purchas- 
ing power to those employed thereon and so spread unemployment “over a larger surface” 
(ibid., pp. 353-4). 

202. Essay, il, iv, pp. 331-2 (1817), 573-4; also Bonar, Malthus, pp. 195-9, for Malthus’s 
evidence before the Emigration Committee in 1827. ‘‘A certain degree of emigration is... 


favourable to the population of the mother country,” he remarked (Essay, p. 287; 2d ed., p. 
340), as had Franklin and others (see notes 7-8 and text in sec. 1 of this article). 
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of natural rights, or admit that the indigent had a natural right to relief as 
some writers maintained;?’’ because he supposed the principal cause of 
poverty to be undue population growth, he entertained no hope of permanent 
relief from redivision of wealth and similar measures,?"* and because he 
believed that man should depend upon “his own exertions, his own industry 
and foresight,’ he approved of work-relief only under the conditions indi- 
cated and of charity only when men were the victims of ‘“‘unmerited calami- 
ties.””°? Were the idle and the negligent assured public support, the tendency 
on the part of men to exert themselves in order to better their condition and 
win security would be weakened, and population growth would be unduly 
stimulated.”°° The English poor laws operated to generate idleness and dis- 
sipation and “‘to create the poor which they maintain,” to lower wages, to 
divert resources from the more industrious to the less valuable members of 
society, and to diminish the general resources of a country; therefore they 
defeated their benevolent purpose.”"’ The determination of the proper rate 
of population growth, Malthus implied, should be left to the price of labour, 
which, if “left to find its natural level... expresses clearly the wants of 


203. Summary View, pp. 71-4: Essay, pp. 552-8: also pp. 475-7. for criticism of views of 
Paine and Raynal on rights, pp. 541-2, where he denies right of the poor to demand employ- 
ment and maintenance; also 2d ed., pp. 531, for the famous feast passage expunged from later 
editions. Malthus looked upon man’s rights as not unconditional (Halévy, The Growth of 
Philosophic Radicalism, pp. 242ff.). On Malthus’s idea of utility, which he may have gotten 
from Paley, see Essay, pp. 500-1, and Bonar, Malthus, pp. 39, 213, 331-3, 346-8. The princi- 
ple of utility, which Bentham and others apparently took from Hume (Halévy, The Growth of 
Philosophic Radicalism, pp. 1 1ff.), was employed by Burke to attack the theory of the Rights 
of Man (ibid., pp. 156-7). From Burke Malthus may have learned the suitability of this princi- 
ple to the defence of necessary institutions. 

204. Essay, pp. 541-2, 580, 582-3: also sec. 111 (v) of this article. ‘No desire, however great, 
of increasing our subsistence can keep us out of the reach of the most miserable poverty, if we 
do not, at the same time, exercise the more efficient power we possess of restraining the progress 
of population by prudential habits.”’ Senior, Two Lectures on Population, p. 70, also p. 84. 
The poor alone are “the arbiters of their own destiny” (Principles, p. 279). 

205. Essay, 1V, X, especially pp. 503-4; also chaps. xi-xil. Most of the cited material ap- 
peared in the second edition. In his unpublished The Crisis he had advocated outdoor relief 
and commended Pitt’s proposal to accord special relief to fathers of more than three children 
(Halévy, The Growth of Philosophic Radicalism, p. 235). Malthus opposed public housing, the 
use of cash reserve subsidies to encourage deferment of marriage, more than limited application 
of the cow system, and assured assistance for the aged and for widows and orphans. See Essay, 
Ill, i, IV, Xi; pp. 556-64: Zinke, “Six Letters from Malthus to Pierre Prevost,” p. 184. 

206. Essay, 1, i, pp. 299ff.; Ist ed., pp. 149ff. Here Malthus is criticizing Condorcet. 

207. Principles, pp. 72-3; Essay, il, V-Vii, pp. 342ff.; 1v, ix, p. 493; most of this material 
is also in the second edition. Elsewhere he expressed “‘doubt of the effect of our poor laws in 
encouraging an increase of population. Their direct effects are certainly to do this”; but their 
indirect effects upon housing may counterbalance their direct effects (Zinke, “Six Letters from 
Malthus to Pierre Prevost,” p. 184). Young (Political Arithmetic, pp. 93ff.) had said that the 
poor law, by causing the supply of cottages to be restricted, checked marriage and population 
(cf. Malthus, Essay, p. 532). Griffith (Population Problems of the Age of Malthus, chap. v1, 
pp. 165, 169) concludes that the effect of the poor laws upon marriage and natural increase was 
slight, but Marshall (“The Population Problem during the Industrial Revolution,’ Economic 
History, pp. 431ff.) believes that only by a comparative study of local figures may the Mal- 
thusian view, if invalid, be disproved. 
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society respecting population”’;?°* and each should be made to depend upon 
his own resources and efforts for the support of himself and his family. 
Malthus therefore advocated that the poor laws be gradually abolished; that 
each be made solely responsible for the support of himself and his family; 
that by means of a suitable educational programme, such as Adam Smith 
had proposed, the poor be acquainted with the true cause of their poverty 
and with the necessity of practising moral restraint; and that maximum pos- 
sible effect be given to “the desire of bettering our condition, . . . the true 
mode of improving the state of the lower classes.’”°” 

Malthus was a counter-revolutionary in that he opposed certain prin- 
ciples associated with the French Revolution and condemned revolution 
in general. He was a conservative in that he attached great weight to the 
essentially constant, and less weight to the essentially variable, elements 
in nature, man, and social relations; in that he stressed the regulatory func- 
tion of institutions in general, and not only opposed but also considered 
very improbable any important change in the fundamental institutional and 
social structure of English society; and in that he held, and believed it 
necessary to hold, the individual almost completely responsible for his 
actions and for his failure to act. He was a conservative too in that, while 
he advocated the education of the masses, he did not suppose man to be so 
plastic as Helvetius had assumed, and therefore readily transformable, by 
law and training, into a virtuous being. He was a conservative, finally, in 
that he could find no grounds for easy optimism and an easy harmonizing 
of interests: man’s road had been hard and it would probably continue hard. 
But he was not a counter-revolutionary in that he opposed all changes in 
government and in institutional structure; for he estimated their value 
in terms of their utility and not in terms of their mere preservation. Hence 
his opposition, for example, to feudalism. Neither did he oppose improve- 
ment of the condition of the common man. This he always sought, and this, 
together with the strengthening of democratic values, the implementation 


208. Essay, ill, V, pp. 339-40, also pp. 172, 506 (also in 2d ed.); Principles, pp. 72-3. 

209. Essay, IV, iii, Vi-ix, xii; most of this material is already in the second edition; see also 
Ist ed., chap. v. Hume (Essays, vol. 1, p. 439) had said that the parish-rates tended to produce 
“idleness, debauchery, and a continual decay” even as had the ancient Roman sportula. 
Charity, wrote Steuart (Works, vol. I, pp. 118-23, 210-11) with especial reference to Spain, 
because it gives food, stimulates multiplication that is not of advantage to society; it does not 
cure misery. Adam Smith (Wealth of Nations, pp. 135ff.) declared that the poor laws obstructed 
“the circulation of labour.’ Townsend, looking upon the poor laws as the beginning of com- 
munism, condemned them on the same ground he condemned communism (see note 169 and 
text above). Although Malthus did not at first know Townsend’s work, he was criticizing, in 
his discussion of Condorcet, what appears to be the latter’s reply to Townsend (Halevy, The 
Growth of Philosophic Radicalism, pp. 228-30; also Malthus’s comments on Townsend, 
Essay, pp. 502, 506-8). Already in the late seventeenth century, at which time a large popula- 
tion was considered desirable because it meant a large labour supply, the poor law was con- 
demned on the ground that it reduced the available supply of labour. See T. E. Gregory, ‘““The 
Economics of Employment in England, 1660-1713" (Economica, vol. I, 1921, pp. 37. 40, 41). 
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of his doctrines was intended to accomplish. He supplied, in the form of his 
concept of effective demand (which implicitly denied a natural identity of 
the interests of men), an instrument of analysis conducive to the ameliora- 
tion of the condition of the common man, the full potentialities of which 
were not grasped until a century after his death.”!° 


(iv) Pro-marriage and Pro-natality Measures 


Many writers, in the eighteenth and preceding centuries, had advocated 
the adoption, by the state, of measures intended to multiply marriage and to 
stimulate natality.2‘' Moreover, the second half of the eighteenth century 
had witnessed, in England, both controversy over whether the ancient or 
the modern nations were the more populous, and expression of apprehension 
at the seeming non-growth of the English population. 

Malthus took the side of Hume against Wallace on the question of the 
comparative populousness of ancient and modern nations,?” and the side 
of those who said that England’s population had grown since the revolution 
(1688),?'* inasmuch as he believed that the means of subsistence had in- 
creased, and in consequence, population. Furthermore, he opposed both 
measures designed directly to encourage marriage and natality, and institu- 
tional arrangements which, though not established for this purpose, tended 
to exercise the same effect; because he supposed that, when food was avail- 


210. See J. J. O'Leary, “Malthus and Keynes” (Journal of Political Economy, vol. L, 1942, 
pp. 901-19). Malthus was not a reactionary, concludes Bonar (Malthus, pp. 298-9, 336), and 
“‘would have been much amazed to hear that his doctrines were . . . a vindication of things as 
they are.”’ 

211. E.g., see Stangeland, Pre-Malthusian Doctrines of Population; E. A. J. Johnson, Pred- 
ecessors of Adam Smith; A. Small, The Cameralists (Chicago, 1909); my French Predecessors. 

212. Wallace had said that ancient nations were more populous in his A Dissertation on the 
Numbers of Mankind in Ancient and Modern Times (1753); Hume had said the modern na- 
tions were more populous (“Of the Populousness of Ancient Nations,” Essays, vol. I, pp. 
381-442). See Malthus, Essay, pp. 5off., pp. 136ff., 158; Ist ed., pp. 55-9. This controversy 
engaged the attention of many eighteenth-century writers. 

213. Price had said that England’s population had decreased since 1688; and John Brown 
in An Estimate of the Manners and Principles of the Times (London, 1757), pp. 186ff. had 
found “‘great Reason to believe ... the Nation is less populous than it was fifty years ago,” 
inasmuch as “Vanity and Effeminacy” had lessened the “Desire of Marriage,” and “‘Intemper- 
ance and Disease” had increased mortality and occasioned, “‘among the lower Ranks... in 
some Degree an Impotence of Propagation.’ That Price was mistaken and that England’s 
population had increased had been asserted by Young (Political Arithmetic, pp. 64ff., 96ff., 
322ff.), by Wales (1781), and by Howlett (Examination of Dr. Price's Essays on the Population 
of England and Wales, etc.) who supposed a one-third increase since 1688. In the first Essay 
(pp. 314-15) Malthus supposed that the truth “lies between” the estimates of Price and 
Howlett. On Malthus’s later views see Essay, i, viii-ix, and p. 428; Principles, 1, iv, 5. Con- 
cerning population growth in eighteenth-century England, see Griffith, Population Problems of 
the Age of Malthus, chap. 1; Marshall, ““The Population Problem during the Industrial Revolu- 
tion’; Buer, Health, Wealth and Population; E. C. K. Gonner ‘The Population of England in 
the Eighteenth Century” (Journal of the Royal Statistical Society, vol. LXXVI, 1913, pp. 
261-303). On the views of Price, Howlett, and others see ibid.; also Bonar, Theories, chap. 
vil, and Malthus, pp. 108-9, 171-9. 
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able and accessible to the masses, men needed no additional stimulus to 
multiply, and because he disapproved certain of the objectives of the popu- 
lationists. He did not, of course, oppose economic improvements which, by 
making for the increase of wealth and employment, operated also to increase 
numbers.?"* 

The disposition on the part of men to marry and multiply, Malthus always 
supposed, is sufficiently strong to provide whatever numbers the prevailing 
prices of labour, the habits of consumption of the population, and the re- 
sources and available food supply of a country call for.?!° It would suffice 
to do this if the produce of the earth were unlimited; it has sufficed and does 
suffice to do this in the face of many obstacles;?!® it suffices, and often more 
than suffices, to do this when, as is almost always the case, a population’s 
economic universe is limited, its food supply is susceptible of only slow 
augmentation, and it can obtain little relief through emigration or through 
importation of provision.?’’ It is futile, therefore, to encourage early mar- 
riage, to disgrace celibacy, or otherwise to force natality and population 
growth. For when the available food supply and resources can accommodate 
only a given rate of growth, an increase in natality above the level required 
to supply this rate merely brings about an offsetting increase in mortality,” 
and it may produce a state of misery unfavourable to the augmentation of 
production, and, therefore, to population growth.”'? A nation can no more 
load population upon its agricultural resources beyond their capacity to 


214. See sec. 111 (v) of this article, on optimum population. He did not generally evaluate 
the theses of populationist writers; but he criticized Montesquieu and Siissmilch for advocating 
encouragement to marriage (Essay, pp. 181-2), and Young for supporting the cow system and 
a potato diet (ibid., 1v, xi); and he approved the views of Townsend and the French Committee 
of Mendicity (see my French Predecessors, pp. 307ff.) on the poor laws (Essay, pp. 485. 5o6ff., 
in 2d ed.). Of earlier populationist doctrine he wrote: “‘In the earlier ages of the world, when 
war was the great business of mankind, .. . legislators and statesmen. . . encouraged an in- 
crease of people in every possible way.” Popular religions had supported this view. The con- 
sequent rapid procreation had conduced to incessant war and so to the perpetuation of these 
pronatalist moral sentiments. The Christian religion, however, had subordinated marriage 
to higher duties and had imposed on man the obligation not to marry until he could support his 
children; it thus operated to prevent a redundancy of population and resultant offensive war, 
and to bring about widely diffused well-being which made for effective defence against ag- 
gression. Essay, pp. 453-5 (in 2d ed.); also sth edition (preface), where he comments on the 
demand, now (1817) at an end, for men, occasioned by the Napoleonic wars. 

215. Essay, pp. 156, 227. 339-40. 363. 377-8. 433-4. 547-8, 578-9; Senior, Two Lectures 
on Population, pp. 61-4; Bonar, Malthus, pp. 114-16, 329. Prudence would never win ‘“‘too 
great a mastery over the natural passions and affections.’ See Edinburgh Review, 1810, pp. 
472. 475. 

216. Essay, i, xiii, also pp. 429-30; also in 2d ed. 

217. Ibid., pp. 324, 438-9 (in 2d ed.). Malthus was not disposed, as were some of the per- 
fectibilians, to look upon the source of provision as an almost inexhaustible widow’s cruse 
(2 Kings 4.4). 

218. /bid., pp. 181, 432-5. 547-51: also bks. 1-11: also Bonar, Malthus, pp. 139-42. A 
similar argument appears in Steuart, Works, vol. I, pp. 104-7. 207-9: cf. Adam Smith, Wealth 
of Nations, p. 79. 

219. Essay, pp. 431-5. 
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support than a grazier can crowd stock upon his pastures beyond their 
capacity to subsist.””° 

If numbers fail to increase, or if they decline, Malthus’s argument con- 
tinues, it is not for want of a disposition on the part of men to marry and 
multiply; it is for want of food.??! The underlying causes of the non-growth 
or decline of population must be sought, therefore, in the conditions which 
prevent the augmentation of the food supply or its being made available to 
the lower classes.*’’ Efforts to stimulate natality, as distinguished from 
successful efforts to augment the food supply, are doomed to failure. For 
this reason, and because they tended to worsen the condition of the lower 
classes, Malthus opposed encouragements to natality, the poor laws, and 
all other arrangements that transferred from the individual to the community 
responsibility for the support of his offspring. But he did not oppose allow- 
ances for children above six and he did not condemn measures such as 
Colbert’s, because these schemes for relief, while they provided help to 
occasional very large families, did not encourage marriage.?”* 

Malthus did approve, however, as was shown earlier, of changes in the 
economic structure of society which, while consistent with the sentiments 
and passions of men and conducive to the improvement of the state of the 
lower classes, served to augment the output of goods and services, to in- 
crease the effective demand for labour, and to facilitate population growth. 
For he looked upon population growth, if it took place under proper con- 
ditions, as good, and upon the usual pro-natality measures as bad, not be- 
cause they might induce an increase in births, but because they could not 
evoke both an increase in births and the other conditions prerequisite to 
the support and happiness of the population.?”* 

Malthus was always at pains to show that population normally tends to 
increase when the food supply accessible to the masses expands; for much 
of his social theory rested upon this assumption. He denied that “the pas- 
sion between the sexes, or the natural prolifickness of women, diminishes 
in the progress of society.’’”? And while he admitted of a “‘very few in- 


220. [bid., pp. 360-1, 546-7. 

221. ‘“There never has been, nor probably ever will be, any other cause than want of food, 
which makes the population of a country permanently decline,” Ibid., p. 429. 

222. Ibid., e.g., pp. 136, 138-9, 428-30. 

223. Ibid., pp. 453-5, 536-7; also iv, xi. Malthus criticized Pitt’s poor bill on the ground 
that it might tend to increase population (ibid., 1st ed., pp. 94-5, 134-5). 

224. Even Paley, a populationist, emphasized only indirect stimulants such as encourage- 
ment of agriculture and employment (Moral Philosophy, pp. 472-4). 

225. Essay, p. §75 (1817); Summary View, pp. 58-62. Had he pursued his line of thought 
regarding the effect of European contact upon natives (Essay, pp. 36-7: cf. also p. 46), or the 
desire-weakening effect of overindulgence, and licentiousness (e.g., Essay, pp. 56, 103, 139n., 
171-2), he might have hit upon John Rae’s theory of the decline in the “effective desire of 
offspring.’’ Because he was intent upon demonstrating the existence of the principle of popula- 
tion, he overlooked this possibility. See also Levin’s discussion, ““Malthus’ Conception of the 
Checks to Population” (Human Biology, vol. X. pp. 230ff.). 
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stances, such as the negroes in the West Indies, and one or two others, 
where population does not keep up to the level of the means of subsistence,” 
he insisted upon their unimportance and unrepresentativeness.””° ““Under 
every form of government, however unjust and tyrannical, in every climate 
of the known world, however apparently unfavourable to health, it has been 
found that population, almost with the sole exception above alluded to, has 
been able to keep itself up to the level of the means of subsistence.’’”7 
Had Malthus assigned considerable weight to checks of the sort he here has 
in mind, or had he anticipated the subsequent widespread diffusion of effec- 
tive contraceptive practices, he would not only have had to modify his 
evaluation of measures intended to encourage marriage and natality; he 
would also have had to reformulate his theory of social progress. 


(v) Optimum Population 


Although the notion of an optimum population is not recent, it was not 
until the nineteenth century that this concept was rather carefully formu- 
lated in terms of per-capita income, or per-capita welfare.?"* Many pre- 
nineteenth century writers observed that power, national strength, hap- 
piness, etc., are conditioned by population density and population growth. 
These writers differed, however, with respect to what they wanted max- 
imized, for they differed in social philosophy and value attitudes; and while 
every social philosophy and set of value attitudes emphasizes a maximum 
of some sort, not all emphasize the same maximum. These writers differed, 
therefore, regarding what constitutes an optimum population. Some of the 
mercantilists, for example, favoured population densities and growth rates 
suited to maximize national power. Others favoured a population condition 
designed to maximize the income of the dominant minority. Still others 
favoured a population situation somewhat consistent with the welfare of 
the common man. In general, late eighteenth-century writers, who attached 
importance to the happiness of the many, and who shared the new emphasis 
upon the dignity of the human personality and the right of the common man 
to participate significantly in the fruits of economic and political progress, 

226. Essay, 3rd ed., vol. I, 1, ii, p. 28. In the fifth and sixth editions he wrote “some instances” 
and described them as “extreme cases.”’ Slaves in the West Indies would be able “by pro- 
creation fully to supply the effective demand for labour,” were their condition raised to that 
of the masses in the “worst governed countries of the world” (Essay, p. 569 [1807], also p. 
137). He supposed that “depravity of morals” checked marriage “at least among the upper 
classes” in ancient Rome, but he attributed the lack of population growth in the other classes to 
slavery and other institutions unfavourable to industry (ibid., 1, xiv). 

227. Essay, p. 569. The word “almost” was not included in this passage when it first ap- 
peared in 1807. 

228. See A. B. Wolfe, ‘““The Optimum Size of Population,” in L. I. Dublin, Population Prob- 
lems (New York, 1926); L. Robbins, ““The Optimum Theory of Population,” in London Essays 
in Economics in Honour of E. Cannan (London, 1927); S. S. Cohn, Die Theorie des Bevolk- 


erungsoptimums (Marburg, 1934); my “Pareto on Population, 11’ Section vil, Quarterly 
Journal of Economics, November, 1944). 
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had begun to think in terms of population densities and growth rates con- 
sistent with the improvement of the economic lot of the lower classes; and 
in their writings are foreshadowed the later income and welfare optimum 
concepts. These eighteenth-century foreshadowings of the optimum con- 
cept, unlike the late nineteenth- and twentieth-century notion, ran in es- 
sentially static rather than in dynamic terms. Furthermore, the late eight- 
eenth-century writers, unlike those of earlier periods, did not suppose that 
population growth could be stepped up or down in accordance with the 
requirements of their optima; for it had come generally to be accepted that 
population growth adjusts itself to the food supply and the prevailing pat- 
terns of consumption. 

Malthus, as has already been indicated, looked upon the principle of 
population as good and necessary to social progress, and he stressed the 
advantages associated with population growth. A country’s power to in- 
crease its resources and defend its possessions depends upon its having a 
population that is efficient—i.e., almost ‘“‘constantly employed.” It is the 
Creator’s intention that the earth be replenished. There is nothing “more 
desirable than the most rapid increase of population, unaccompanied by vice 
and misery.’””? “There is not a truer criterion of the happiness and in- 
nocence of a people than the rapidity of their increase.’’”°° Malthus did not, 
however, educe an argument for population growth from the principle of 
division of labour, presumably because he took this for granted, preferring 
instead to consider barriers to the extension of specialization.?*! 

At the same time Malthus was interested primarily in the prevention of 
poverty, in the amelioration of the condition of the underlying population, 
and in democratic values generally. Hence, while he favoured the growth of 
population, he insisted upon its being “healthy, virtuous, and happy”; and 
he declared himself “can enemy to vice and misery, and consequently to that 
unfavourable proportion between population and food, which produces 
these evils.’”°? He did not admit the opinion that numbers should be suf- 
ficiently great to make manpower continually available to recruiting ser- 
geants and employers at very low wages; for then the lower classes could 
experience neither the personal respectability nor the improved economic 
situation that might otherwise be theirs, and war, because of the redundancy 
of population, would be more probable.?** ““The wealth and power of na- 
tions,” Malthus wrote, in consistence with his utilitarian philosophy, “are, 

229. Essay, pp. 546-50 (1817); also p. 460. 

230. Essay, 1st ed., p. 108, also p. 137. 

231. The checks in operation, he implied, reflect in some measure the prevailing division of 
labour (Essay, p. 176). 

232. Essay, pp. 546, 547. 

233. Essay, pp. 453-4, 461-2, 546, 549, 565, 582-3. The same view appears in the second 
edition. On military aspects of population growth, see also Edinburgh Review, 1808, pp. 


350-1, 1810, pp. 474-5. He declared himself ‘‘an enemy to large standing armies” (Essay, 
Pp. 473; 2d ed., p. 526). 
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after all, only desirable as they contribute to happiness.’*** And nations 
are “happy according to the liberality with which” the food they can pro- 
duce or acquire “is divided, or the quantity which a day’s labour will pur- 
chase.’*° Hence he said that the object of those who would better the 
condition of the lower classes “‘must be . . . to enable the labourer to com- 
mand a larger share of the necessaries and comforts of life.”*°* And he 
pointed to the undesirability as well as to the practical and institutional 
impossibility of utilizing land and resources in such manner as to carry 
population to a theoretical maximum.” 

In his treatment of the significance of low mortality, and of the superior- 
ity of death-control to birth-increase as a means of augmenting population, 
Malthus anticipated modern writers. Death-control necessarily presupposed 
birth-control; it could not be realized in the absence of the latter. A di- 
minished proportion of births, he said, means reduced mortality, a saving of 
that which otherwise would be expended upon those who die prematurely, 
and a population composed more largely of adults and therefore more ef- 
ficient and productive. Hence he advocated “such a price of labour, com- 
bined with such habits” as would reduce natality and mortality and eventu- 
ate in an efficient population.*** He pointed to low mortality, furthermore, as 
an index of civilization and happiness. “‘A decrease of mortality at all ages 
is what we ought chiefly to aim at; and as the best criterion of happiness and 
good government, instead of the largeness of the proportion of births, which 
was the usual mode of judging, I have proposed the smallness of the propor- 
tion dying under the age of puberty.’**’ This end—a necessary result of a 
diminished proportion of births — was to be sought, not through the practice 
of birth control which Malthus condemned, but through the practice of 
moral restraint.?*° 

It is evident, in view of what has been said, that Malthus did not conceive 
of an income optimum, or maximum per capita income, population. He 
favoured both numbers and the abolition of poverty. He insisted upon 
uniting in a compatible manner “the two grand desiderata, a great actual 
population, and a state of society, in which abject poverty and dependence 
are comparatively but little known.”**! He had in mind a society in which 

234. Essay, p. 516 (in 2d ed,); Zinke, “Six Letters from Malthus to Pierre Prevost,” p. 183. 

235. Essay, p. 295: 1st ed., p. 136. In Principles (pp. 33-4) he said that “the people will 
be rich or poor, according to the abundance or scarcity with which they are supplied,” in 
comparison with their population, with “‘wealth” (i.e., ““material objects, necessary, useful, or 
agreeable to man’). 

236. Essay, pp. 459, 535 (in 2d ed.). This was his object (Edinburgh Review, 1821, p. 374). 

237. See sec. 1! (i) (2) of this article. 

238. Essay, pp. 181, 533-4, 537. 566 and note. 

239. Essay, p. 549; first published in 1807. 

240. Ibid., pp. 559-61, 572. On this point see also Norman Himes, Appendix A in the re- 
print of Francis Place’s I/lustrations and Proofs of the Principle of Population (London, 


1930); and Penrose, Population Theories and their Application, pp. 28-30. 
241. Essay, p. 460; in 2d ed. 
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the vast majority could enjoy an income sufficient to provide some con- 
veniences and comforts, and as many could marry as the resources of a 
country and an economic system founded upon private property and in- 
dividual responsibility would permit. It was his wish apparently that the 
principle of population continue to challenge men, but under such circum- 
stances that they might meet this challenge effectively.” Specifically, he 
conceived of a society whose members would consider themselves duty- 
bound not to marry and have families until they could support them, and 
in which women could “‘look forward with just confidence to marriage at 
twenty-seven or twenty-eight.’’*? Accordingly, since he supposed that 
prior to marriage moral restraint would rule, and presumably that after 
marriage neither moral restraint nor contraception would be practised, he 
had also to suppose that under normal conditions population would grow, 
and that, if welfare were not to be endangered, the supply of food and other 
goods would at least keep pace with population growth. But he blunted 
these suppositions by making marriage contingent upon the ability of those 
marrying to support their families, and by thus making the age at which men 
and women might actually marry with propriety conditional upon the aug- 
mentability of the food supply.” In theory, therefore, he made sufficient 
provision, in his “ideal” society, for the exorcising of the devil he had 
raised, and for the avoidance of the evils associated with a too great ratio 
of population to resources. 

Malthus did not concern himself with what many present-day writers 
consider to be the real Devil of Population—a continuing deficiency of 
births. This possible source of underpopulation did not alarm him since he 
assumed that, given sufficient industry and sufficient emphasis upon agri- 
culture, there would be no persisting deficiency of births or population.2” 

242. ‘‘I have always considered the principle of population as a law peculiarly suited to a 
state of discipline and trial” and as confirming the scriptural view of man’s state on earth 
(Essay, p. 585; published in 1817). A. J..Toynbee (A Study of History, London, 1939, vol. 
IV, pp. 207ff.), in his discussion of the Solonian solution of the Hellenic population problem, 
provides us with a kind of illustration of what might be called the demographic ‘“‘challenge and 
response” theory implicit in Malthus’s writings. Malthus did not note this outcome, comment- 
ing only upon Solon’s sanctioning of child exposure (Essay, pp. 128-9). 

243. Essay, pp. 451-2, 493-5; 2d ed., pp. 497-9, 549, 552-3; Penrose, Population Theories 
and their Application, pp. 27-8. Malthus condemned as unjust and immoral positive laws 
limiting the age of marriage; it was up to the individual to decide whether he was in a position 
to marry or not (Essay, p. 357; published in 1817). Malthus’s view regarding moral restraint 
and deferment of marriage was substantially the same as the medieval view that a man should 
not marry until he had a living. Malthus observed that in America the rigours of existence 
tended to eliminate the physically unfit (ibid., p. 24), but he ignored questions relating to selec- 
tion and eugenic values, adverting, in his treatment of the views of Plato and Aristotle (ibid., 
I, xiii), only to the quantitative problem. He did not anticipate the argument Galton was later 
to direct, on grounds of selection, against the mischievous results of “prudential” postpone- 
ment of marriage (/nquiries into Human Faculty and its Development, Everyman ed., pp. 
207ff.). 

244. Essay, pp. 3-4, 285-8, 439; in 2d ed. He noted that the age at marriage cannot be so 


low in old and settled as in new countries. 
245. Ibid., pp. 461-4: sec. 111 (iv) in this article. 
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He recognized, however, that a country, even though overpopulated in 
relation to the available food supply, might nonetheless be very much under- 
populated in relation to its resources, because these resources were being 
improperly developed and utilized. The remedy, in these circumstances, 
was not the encouragement of marriage and natality, but the augmentation 
of productive power and employment. 

In sum, it may be said that while Malthus did not have in mind the modern 
population optimum, he did have in mind optimum densities and optimum 
growth rates. These depended upon circumstances. They were intended to 
be consistent with his underlying philosophy. They were sometimes ex- 
ceeded, and sometimes fallen short of. They were, if not consonant with 
the maximization of welfare in the modern meaning of the term, in keeping 
with his notions of welfare and his anticipations regarding the future. 


Conclusion 


Malthus lived in what, for a section of the European sphere, was the 
latter part of a period of transition; in a period when the industrial revolu- 
tion was still transforming the productive basis of society from one in which 
land predominated to one in which the instruments of industry and com- 
merce would predominate; in a period when the comparatively unlimited 
demand of the masses was beginning to outstrip the limited demand of the 
opulent few; in a period when the feudal polity and economy was being 
dissolved and converted into a polity that was more democratic, and an 
economy that was more non-agricultural, urban and free-enterprise, in 
character. In this new scheme of things the common man was far more im- 
portant than in the erstwhile pattern of society. Upon his efforts depended 
the output of goods and services, upon his purse depended the opportunity 
to sell, and upon his soldierly skill depended the national security; he was, 
therefore, invested with more dignity and significance than in times past. 
Malthus, in his demographic and economic analysis, in his condemnation 
of feudal values, in his opposition to sumptuary and other controls upon 
the common man’s right to consume, and in his emphasis upon the fact 
that the wants of the labouring many are far more important than those of 
the strategically situated few, recognized the new and growing role of the 
common man and gave expression to it. 

Malthus’s demographic and economic doctrines were influenced in their 
development, of course, by the climate of opinion in which he found him- 
self, and by the views of those who preceded him or were contemporary with 
him. For example, his moral philosophy, as Bonar observed, “‘starts from a 
teleology. Nature makes nothing in vain.’**® Nature affords manifold 
evidence of the existence and the “goodness” of the Deity Who is anterior 


246. Malthus, p. 319. 
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to her, and Whose instrument she is; her contrivances, even when they 
appear to produce evil, are directed to beneficial purposes, and, on the 
whole, allow more pleasure than is necessary to the fulfilment of the pur- 
poses of Nature and the Deity.**’ Malthus’s teleological interpretation of 
the role of the “principle of population” reflects this philosophy. From 
the theodicy of the eighteenth-century as well as from contemporary moral 
and economic philosophy came the real cost elements in Malthus’s theory 
of production. From his teleological conception of the principle of popula- 
tion and from his real cost theory of production flowed his defence, if not 
the emotional basis of this defence, of state, family, and property. In his 
rejection of the principle of the natural identity of interests, except insofar 
as landlord and state were concerned, originated in part at least his refusal 
to admit that a large country might, with safety, import provision and enjoy, 
in this respect, the advantage of international division of labour. 

Far more striking is the seeming fact that Malthus’s fundamental eco- 
nomic and demographic doctrine evolved almost naturally and necessarily 
out of the principles laid down and the problems recognized in the First 
Essay. There he showed that the “principle of population” —so named but 
differently analysed by Godwin—arising out of the passion between the 
sexes, is at once the main generator of social progress and the sufficient 
source of the institutions of state, family, and private property. This prin- 
ciple is necessary to force man out of his torpor. Yet, if it is allowed too free 
play in a circumscribed Nahrungsspielraum, it inevitably produces wide- 
spread and at times almost universal misery. Whence its operation must be 
restrained. And it can be restrained, consistently with the precepts of virtue 
and morality and the surety of human happiness, only under a regime of in- 
dividual responsibility founded upon private property and the family and 
guarded by the state; —under a regime which, were it temporarily abolished, 
would of necessity be restored. It follows, from the necessity and inevita- 
bility of private property, that the population of a country cannot per- 
manently be forced above the level consonant with the system of private 
property. 

Malthus’s consideration of the checks which hold down the inhabitants 
of a country to the number that it can subsist led him to conclude that num- 
bers are regulated by subsistence. It also led him to observe that in many, 
if not in most countries, there were fewer inhabitants than these countries 
were capable of supporting in comfort, and that despite their comparative 
fewness, many of these inhabitants were living in poverty. His attention 
was directed, therefore, to the obstacles to the increase of subsistence, to 
which both the fewness and the misery of the inhabitants were to be traced, — 
to the impediments, in short, to the salutary operation of the principle of 


247. This view, which is so evident in Malthus’s works, is well expressed by Paley in both 
his Moral Philosophy and his Natural Theology. 
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population. These impediments, he found, assumed various forms: bad 
government, insecurity of property, concentration of the ownership of land, 
slavery, and so on. Yet, they were reducible to a common denominator, 
lack of an effective demand for labour. Between the resources (or “‘sup- 
plies”), actual and potential, of countries, and their inhabitants, stood in- 
stitutional barriers which prevented these resources from supporting as 
great a demand for labour as they were capable of supporting, and from 
calling forth as great a growth of numbers as the principle of population 
could supply in consistence with human happiness and the preservation of 
the institutions of the family and private property. It was in consequence 
of his analysis of the checks to the growth of population and to the augmen- 
tation of ‘‘supplies,”’ in short, and not to the influence of the Physiocrats 
and others who recognized the importance of consumption and glimpsed 
the circuit flow inherent in economies, that Malthus discovered the impor- 
tance of the effective demand for labour, to the treatment of which the 
second part of the Principles was devoted.” 

Malthus’s analysis of the circumstances which governed the effective 
demand for labour directed his attention to the importance of what we have 
called industrialization. For he was concerned not so much with temporary 
interruptions of the economic circuit flow as with the conditions that regu- 
lated the expansion through time of the total effective demand for labour; 
and he thought not so much in terms of employment maxima and minima, 
as of a given time, as in terms of population maxima and minima. He found 
in industrialization, therefore, and in the associated development of what 
Fisher and Clark have called “tertiary” employments, the means of pro- 
viding an effective and expanding demand for labour, and, consequently, 
for population. He found in industrialization, furthermore, the most satis- 
factory means of denying too free a play to the principle of population. For 
industrialization made for the development of civil liberty, for the diffusion 
of a taste for comforts and luxuries, and for the generation of habits of in- 
dustry and prudence. It tended, therefore, to give effect to the principle of 
population and to insure population growth in consistence with the intent 
of the Creator and the happiness of men,”*” and yet to contain population 
growth sufficiently to guard this happiness. 


248. It is not our intention to deny the existence of striking parallelisms between the doctrine 
of Lord Keynes, for example, which embodies elements found also in Malthus’s theories, 
and the doctrine of Quesnay: viz., emphasis upon consumption, treatment of circuit flow, 
widespread popularity and appeal, etc. It is our intention rather to indicate that Malthus’s 
analysis of the role of demand and consumption originated largely in his study of the operation 
of the principle of population. 

249. It must be kept in mind that Malthus did not sanction contraception or anticipate the 
vital revolution it has brought about. 
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Summary 


I. Economic movements and population movements: personal capital; 
emigration and migration; non-economic factors; the time factor; primi- 
tive cultures and the ancient world. — II. Wealth per capita and popula- 
tion: time and space; secular increase; class rates of mortality and natality; 
social and political institutions. — III. Determinants of population growth: 
the genesic forces; the non-genesic forces; residues.—I1V. Malthus’ 
theories.—V. Demographic trends: long-run influences; the future. — 
VI. Opinion, law, and population movements.— VII. Optima: indices; 
ophelimity and utility; group differences; individual vs. collective point 
of view; population growth. — VIII. Heterogeneity and selection: income 
distribution; natality and mortality; eugenic selection; residues; class 
circulation. —IX. Conclusion: points emphasized or passed over. 


Population problems and questions occupy an important place in Pareto’s 
principal economic writings. His treatment of “les capitaux personnels” 
comprises one-fifth of Volume I of his Cours, and that of “‘population” 
constitutes about one-tenth of his Manuel. Elsewhere in these two works he 
discusses aspects of social mobility and social selection. While considerable 
portions of his Systemes Socialistes and of his Trattato di Sociologia Gene- 
rale are devoted to social mobility and social selection, not much attention is 
given, in these works, to questions usually included under the head of popu- 
lation. Much, however, of what is contained in these works bears indirectly 
upon the population problem. Pareto dealt with aspects of the population 
problem in several articles.' 


1. A bibliography of Pareto’s writings appears in the Giornale degli economisti, LXIV, 1924, 
pp. 144-153, and in G. H. Bousquet, Vilfredo Pareto,-sa vie et son oeuvre, Paris, 1928. G. 
Pirou outlines Pareto’s economic writings in Théories de l’équilibre économique. L. Walras & 
V. Pareto, Paris, 1938. F. Borkenau discusses his sociology critically in Pareto, New York, 
1936. Talcott Parsons presents a penetrating and constructive appraisal of Pareto’s sociological 
work in his The Structure of Social Action, New York, 1937. 

In this paper we shall refer to the Cours d’économie politique, 2 Vols., (Lausanne, 1896-97) 
as C; to the Manuel d’économie politique (Milan, 1906; Paris, 1909, 1927) as M; to Les 
systémes socialistes, 2 Vols., (Paris, 1902-03) as S; and to the Trattato (Florence, 1916, 1923: 
Paris, 1917) as T. References to the Manuel are to the 1909 French edition. References to Les 
systémes socialistes are to the 1926 French edition which, except for minor corrections, does 
not differ from the 1902-03 edition. References to the Trattato are to the splendid four-volume 
English translation, edited by Arthur Livingston under the title, The Mind and Society (New 
York, 1935). We have included no references to Pareto’s Fatti e teorie (Florence, 1920) which 
does not deal with population; or to his Transformazione della democrazia (Milan, 1921) in 
which he mistakenly predicted that in Italy, upon the dissolution then in process of the Italian 
democratic state, political power would pass to the trade unions. References to the Cours and 
the Trattato are generally by paragraph; to Les systemes and the Manuel, by page. Where 
reference is by page, the page number is preceded by p. or pp.; where by paragraph, only the 
number of the paragraph is given. 
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This paper is divided into nine sections: (1) economic movements and 
population movements; (2) wealth per capita and population; (3) determi- 
nants of population growth; (4) Malthus’ theories; (5) demographic trends; 
(6) opinion, law, and population movements; (7) optima; (8) heterogeneity 
and selection; (9) conclusion. 


I. Economic Movements and Population Movements 


In the Cours Pareto devoted considerable attention to the relation be- 
tween economic movements and population movements, for he was con- 
cerned to discover whether the formation of “personal capital’ —i.e. popula- 
tion— proceeds, as does the formation of non-personal capital, in accordance 
with the principles which make for the maximization of ophelimity. In the 
Manuel, where his approach is less subjective than in the Cours, he touches 
only indirectly upon this question. In the Trattato, where he distinguishes 
between the determinants of economic equilibrium and the determinants of 
social equilibrium, he does not reexamine the relationship between the 
formation of personal capital and the maximization of ophelimity. While he 
finally concludes, in the Cours, that the principles which regulate the ac- 
cumulation and disposition of non-personal capital exercise considerable 
empire over “‘personal capital,” he does not distinguish clearly enough 
between the economic and the non-economic determinants of population 
growth, nor does he inquire at any length into the role of the non-economic 
determinants.2 What he means by economic movements and conditions, 
however, is essentially implicit in his analysis, as reported in this section.* 

Pareto formulated his question regarding the relation between population 
growth and ophelimity and then tested it empirically by comparing economic 
and demographic movements. If the movement of population ‘“‘does not 
depend upon economic conditions, the formation of personal capital escapes 
entirely the general law” in accordance with which savings flow into the 
most necessary categories of capital and so “procure the maximum of ophe- 
limity”’; and this maximum can be achieved only by bringing into play other 
forces (e.g. through law or persuasion) which induce men to increase or 
diminish births in proper measure. If, however, 


2. However, see Sections III-V, below. 

3. Pareto was never an economic determinist. Economic determinism, he indicated, was 
correct in recognizing the interdependence of economic and non-economic factors, but it erred 
in treating this relation as one of unilateral cause and effect. See T, 829-830: S, I, introduction 
and Chaps. I-II. See T, 828, for his analogous criticism of ‘‘social Darwinism”’; also M, pp. 
96-97. In the Trattato, Pareto distinguished carefully between economic action, which is 
essentially logical and rational, and non-economic action, which does not meet these require- 
ments (see Parsons, op. cit., pp. 190-192, 232, 264-268, 295-296). But he did not attempt to 
recast his discussion of population growth and its determinants in terms of the analytical ele- 
ments developed in the Trattato. See Section IX of this paper. 
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the movement of the population depends, at least in part, upon economic 
conditions, then personal capital reenters, at least in part, into the category 
of capital, the transformation of which, under the operation of economic 
forces, takes place in a manner to assure the maximum of ophelimity.* 


He concluded, since the evidence supported the latter view, that 


personal capital thus enters into the category of those [capitals] whose 
transformation is made, at least in part, under the action of the forces 
which assure the maximum of ophelimity.® 


He did not conclude, however, that the formation of population proceeded 
in a manner to maximize ophelimity; the actual outcome depended also upon 
the effect of the non-economic determinants of population movements, 
together with the ‘“‘modifications” they occasioned in the “equilibrium which 
gives the maximum of ophelimity.’’® 

Three sets of observations were employed by Pareto to support his in- 
ference that population movements depend upon economic movements. 
All vital indices move in sympathy with economic fluctuations. Personal 
capital has a cost of production; therefore its supply is sensitive to circum- 
stances affecting this cost. Finally, certain customs which affect population 
movements are conditioned by economic factors. 

Mortality varied with changing economic circumstances, but in lesser 
measure than nuptiality and natality.’ While mortality was higher as a rule 
in the lower than in the upper classes, and while specific death rates moved 
inversely (he cited English data) with indices of prosperity, only among 
the poorer classes was mortality especially sensitive to economic turns for 
the better or for the worse; for among the poor the number of marginal 
persons with marginal vitality and marginal susceptibility to ailments was 
relatively large.* Sometimes the salutary effect of an improvement in eco- 
nomic conditions was masked, when the consequent increase in natality 

A (Cy Wale 

5.C, 182. This conclusion, he said (C, 183), had been reached by Adam Smith (Wealth of 
Nations, I, 8), De Molinari (Notions fondamentales d’économie politique, 1891, p. 99), and 
others who inferred that the supply of men is conditioned predominantly by the demand for 
them. 

6.C, 171-172. The maximization of ophelimity requires, among other things, the equaliza- 
tion at the margin of the net returns on various capitals (C, 132-145, 619, 729). The conditions 
for the maximization of ophelimity are given in the first part of the Cours and in Chaps. 3. 6. 
and appendix of the Manuel. See also Section VII of this paper. 

7. One must employ, to measure fluctuations and changes in economic circumstances, an 
economic index truly representative of the economy of an epoch or country. Thus the move- 
ment of the price of grain may accurately reflect variations in the economic state of an agri- 
cultural country or period, but it will not truly represent that of a commercial and industrial 
country or epoch. See C, 176, 236: M, pp. 396-397: also T, 2279-2282, 2293. Pareto cites 
A. Marshall, Principles, I, pp. 243-244 (see pp. 189-190 of 8th ed.). Graphic comparisons 
are most suited to discover a relation, if one exists, between population and economic move- 
ments, inasmuch as demographic variables respond slowly and gradually to economic changes 


(M, pp. 397-398). 
8.In his discussion of the distribution of population along the income curve Pareto ob- 
served that mortality was especially high among those at or in the neighborhood of the bare 
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produced a sufficient increase in infant mortality, and therefore in general 
mortality, to counterbalance the decline in adult mortality which usually 
accompanied such an improvement.” 

Both natality and nuptiality rates, especially the latter, were very sensi- 
tive to economic fluctuations, Pareto found. In a number of countries 
(England, Belgium, Prussia, Austria, Sweden, and Finland), particularly in 
their rural areas, nuptiality had fluctuated with the price of grain (he cites 
Bela Weisz’s studies); in the Netherlands, before 1835 (he cites Quetelet), 
nuptiality, natality, and mortality had varied with harvest yields.'° In Eng- 
land, during the first two-thirds of the nineteenth century, nuptiality had 
varied inversely with the price of grain, and directly with the goodness of 
the harvest; but with the progress of industrialization and the increase of 
urban wages, this relationship had changed: now low grain prices, which 
affected the rural population adversely, no longer simultaneously stimulated 
urban nuptiality. Hence a fall in grain prices, which depressed the rural 
marriage rate, now tended to depress the national marriage rate.'' From a 
comparison, for England (1860-1890), of exports, imports, bank clearings, 
and grain prices with nuptiality, natality, and mortality, Pareto inferred that 
marriages and (less pronouncedly) births moved with exports. ““The maxi- 
mum number of marriages corresponds pretty near to the maximum of com- 
mercial prosperity. The maximum number of births takes place only some 
years afterward, as is natural.”!” In other countries nuptiality and natality 
likewise had risen and fallen with economic conditions;'* and “‘very pro- 
nounced waves’’ in population movements “‘correspond with economic 
tides.”’ Thus, in the prosperous early 1870’s the marriage rate had moved to 
a peak in the countries enjoying prosperity, but not in Ireland, which lay 
outside the European economic current;'* while in Italy, upon the termina- 
tion of prosperity in 1887, nuptiality and natality had fallen appreciably, 
and mortality had risen slightly.!° The facts presented—and they can be 
multiplied, Pareto declares — indicate, 


subsistence level; this category of society in fact served as “an organ of excretion” through 
which the weak and the degenerate passed into oblivion (C, 1027-1028); (M, pp. 385-386). 
See Section VIII of this paper. 

9. M, pp. 397-398: C, 235-241, and I, pp. 81-83, on mortality among insured persons. 

10.C, I, pp. 91, 131. Pareto describes Quetelet’s works as models of “‘method . . . in the 
social sciences (C, I, p. 92n.).”” Referring to a statement in Montesquieu (Lettres persanes, 
Letter 122) to the effect that misery, famine, and disease cut down many children, Pareto ob- 
served that this does not happen in countries, such as Switzerland, where the government 
seeks to guard the welfare of the people (C, I, p. 92n.). 

11.C, 176; also 184, where Pareto reports a similar relationship between economic and 
population movements in France. Pareto cites Marshall’s Principles (ist ed., pp. 243-245: see 
8th ed., pp. 189-190) on England. 

12.C, I, pp. 90-91; also M, pp. 396-397. 

13. M, pp. 396-398. 

4a. 230% 

15.C, I, pp. 91, 133: also ibid., p. 92, for statement that nuptiality and natality fell in an 
Italian wine-exporting province when wine exports declined. 
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with a probability in the neighborhood of certainty, that movements in the 
transformation of personal capital are in part dependent on the economic 
movement.'® 


Pareto cautioned, however, that he had not shown the “explicit depend- 
ence”’ of population movements on the economic situation, “but merely 
their dependence on variations in it.” Let the economic situation be char- 
acterized by a function F of any number of variables that are functions of 
the time, ¢. Then ‘‘the numbers of marriages, births, and to a certain extent 
also deaths, are a function of df/dt; but we have not shown that such num- 
bers are explicit functions of F.”’ Mortality rates are explicit functions of F; 
but changes in births and marriages depending explicitly upon F are ““masked 
by changes in tastes and habits which depend upon a difference in well- 
being.”'’ Later he observed that nuptiality, natality, and mortality are re- 
ciprocally interrelated. Thus when economic conditions improve, nuptiality 
and natality increase, but the increase in natality is due largely, as Cauderlier 
has shown, to the increase in nuptiality; infant mortality increases with 
natality and may therefore push up crude mortality, even though specific 
death rates fall.'* 

Since “personal capital” has its cost of production, just as other forms of 
capital do, and since the conversion of savings into “‘personal capital” affects 
well-being, the movement of population is necessarily associated with eco- 
nomic fluctuations and trends. “Like all capital, man has a certain cost of 
production.” This cost ‘““depends upon the manner of living, upon the stand- 
ard of life’ and, in some degree, upon the level of infant mortality.'” Per- 
sonal capital absorbs savings which might otherwise be put to different use; 
it therefore affects the rate of wealth accumulation and the level of well- 
being. ‘““France concentrates her savings to the augmentation of the well- 
being of her population, and Germany, to the augmentation of her popula- 
tion and to emigration.’’”° 

While Pareto touched upon emigration in this and several other connec- 
tions, he said little of migration. In ancient times emigration was an effi- 
cacious remedy for population pressure. In modern times it was much less 
efficacious, for it carried out of the country of emigration all the capital 
embodied in emigrants in the form of “personal capital,” together with such 


16. C, 179: also 174. He repeats this statement in T, p. 42n. 

17.C, I, p. 93n.; also T, p. 42n. 

18.M, pp. 395-398. On Cauderlier see my France Faces Depopulation, Durham, 1938. 

19. M, pp. 406-407: C, 181, 255: also “La mortalita infantile e il costo dell’uomo adulto,” 
Giornale degli economisti, ser. 2, VII, 1893, pp. 451-456. Since many who are saved in in- 
fancy die before reaching adulthood, Pareto noted, the reduction of infant mortality does not 
cut the cost of production of personal capital as much as is sometimes implied. 

20.C, 254. H. Bowen (“Capital in Relation to Optimum Population,” Social Forces, XV, 
1937. PP. 346-350) has treated carefully the relation between population growth, on the one 
hand, and capital formation and current consumption, on the other. He does not comment on 
Pareto’s analysis. 
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mobile capital as the emigrants took with them; hence it sometimes intensi- 
fied the repressive checks. In the 1880’s alone, emigration had removed 
over four billion francs of capital from Germany.”! The population of cities 
was recruited largely from rural areas, where selection was rigorous, and 
where the élites of the future were formed.*? The movement of population 
from rural into urban areas was intensified by the fact that the savings and 
tax revenues furnished by rural populations were spent in urban centers, 
and that urban housing was subsidized; in consequence agriculture lacked 
capital and production was retarded.”* 

Further analysis of the circumstances by which procreation is influenced, 
and of those by which it is not influenced appreciably, strengthened Pareto’s 
conclusion that population growth is regulated preponderantly by “‘the in- 
fluence of economic conditions, .. . whether upon individuals in particular, 
or in forming the customs to which the masses submit.’** Certain non- 
economic factors—religion, legislation, opinions, and_ beliefs—exercise 
little, if any, independent effect upon numbers.” The motives (he cites De 
Molinari) which underlie the rate at which children (i.e. “personal capital’’) 
are produced are conditioned in large measure by the relation obtaining 
between the cost of producing children and the economic and other advan- 
tages derivable from them.”® Thus, in a slave régime the production of 
population is governed solely by the economic motive, while in a free eco- 
nomy it is conditioned also by other interests and sentiments.”’ In a free 
economy, children cannot be raised to adulthood, unless wealth is avail- 
able to be transformed into ‘“‘personal capital’; and they will be produced 
only insofar as the population wishes to make this use of its wealth.?* Con- 
sequently, the economic motive becomes subjective, and usually operates 
in such wise that the individual is only vaguely conscious of the forces 
actuating him;*’ for few men resolve their problems rationally, the vast 

21. Pareto characterized as too low Engel’s estimate of 3,162'/, marks as the average capital 
value of an emigrant as of 1891. See C, 231, 249, 254: M, p. 413: also “Il costo di produzione 
dell’uomo e il valore economico degli emigranti,’ Giornale degli economisti, ser. 2, XXX, 
1905, Ppp. 322-27. Pareto also observed that emigration could affect the age composition of a 
nation’s population adversely and so reduce its productive power (C, 159-160, 231). 

OPAC 252/19 Digs 

23. C, 250: M, p. 470. 

DANG +250: 

25.C, 259, 261, 264-265: M, pp. 418-420: also Section VI, below. 

26. C, 255-257. On De Molinari’s views see my France Faces Depopulation. 

27.C, 257-258. 

28.C, 258. In return for the cost of producing children parents gain “satisfaction of the 
genesic instinct, the moral satisfaction which children give, and finally the economic profit 
which the most numerous classes of society draw from them.” In parts of Sicily, where chil- 
dren were employed in the sulfur mines and their earnings went to the parents, child-raising 
had become an industry. See C, 256. 

29. Earlier (C, 171) he remarked that too much importance had been attached to the ques- 
tion: Do economic facts so influence the human mind that the individual acts consciously and 


volitionally (e.g. voluntarily defers marriage or limits births), or do they affect man in such 
manner that he acts unconsciously and instinctively? 


7z2 HiIsTORY: OF THOUGHT 


majority being content to accept the solutions furnished by custom. But 
“custom itself is formed under the empire of economic agents and of others 
which act upon society.”*° Pareto concluded, therefore, that the ““economic 
factor exercises a very considerable influence” upon numbers, and that 
in a given society population movements vary with economic movements: 


Economic conditions act upon men, according to the tastes of the latter, 
and give birth to phenomena of ophelimity. ... These conditions also 
have biological effects. ... The absolute lack of aliments surely kills 
men, whatever be their tastes and habits. . . . Paludal miasmas augment 
mortality. ... A certain degree of ease is favorable to human longevity. 
It is only by means of heavy expenditures that one can drain marshes, 
supply cities with drinkable water, and take, in general, the measures 
necessary to prevent epidemics?! 


Population does not grow in a manner completely consistent with the 
maximization of ophelimity, however, for some factors run counter to the 
economic: 


The heedlessness and prejudices, which, at times, oppose themselves in 
part to the action of the economic factors, augment and render more in- 
tense the ills of the population.*” 


But even if the formation of “personal capital’? were subject solely to eco- 
nomic forces, an optimum adjustment would result and persist only if men 
were able, when making their decisions, to allow for the time factor. For, 
since there is a 15-20 year interval between the birth of a child and the time 
when it becomes a producer, children born of marriages and pregnancies 
taking place in times of prosperity and good employment may arrive on the 
labor market in times of crisis and unemployment. Thus parents occupy a 
position analogous to that of producers who, seeing that in a given time 
period consumption has increased from (say) 100 to 110, infer that it will 
increase beyond 110, and consequently expand output still further and so 
occasion a crisis of production. ““The maximum of ophelimity will be ob- 
tained only if men are sage and prudent enough not to forget the periodicity 
of economic crises.’”** 

Pareto found evidence of the influence of economic circumstances upon 


30.C, 258. This comment resembles Marshall’s: ““Thus economic causes play a part in 
governing the growth of population . . . their influence on the numbers of the population as a 
whole is largely indirect; and is exerted by way of the ethical, social and domestic habits of 
life. For these habits are themselves influenced by economic causes deeply, though slowly, 
and in ways some of which are difficult to trace, and impossible to predict.”’ Principles, 8th 
ed IVevin 8: 

31.C, 239; also 266. 

g25 C7266: 

33. C, 267; see also Section VII of this paper. The situation of parents is analogous to that of 
the dog in the dog-master “courbes de poursuite” problem employed in 41 (also, M, p. 289) to 
illustrate producer behavior. Cf. Rosenstein-Rodan’s ““The Role of Time in Economic Theory,” 
Economica, n.s., 1, 1934, pp. 9 1ff. 
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population in the literature dealing with primitive cultures and in the writings 
of the ancients. There he discovered support for his supposition that when 
subsistence is hard to obtain, infants and the aged are most likely to suffer. 
In many primitive societies, modern and ancient, the unproductive aged 
were destroyed." In fact, not until labor had become productive enough 
to permit society to support the aged and the infirm did their lot become at 
all secure. Largely because of economic circumstances, he implies, the 
Chinese practiced infanticide, the Polynesians exposed children, and the 
ancients sanctioned abortion and child exposure; and principally because of 
economic progress these acts have become uncommon: 


Abortion, infanticide, [and] exposure of infants were formerly allowed by 
law and even by morality (la morale). The accumulation of capital has 
produced civilization and permitted [men] to protect the feeble.*” 


Pareto marshalled many quotations from ancient political and belletristic 
writers which reveal the presence, in Greek and Roman communities, of 
‘“‘malthusian”’ attitudes, and indicate the, at least partial, subordination of 
reproductive behavior to economic motives.** Opinions of Aristotle and 
others to the effect that numbers must be curbed are noted, together with 
Hesiod’s observation that the fertility of slaves must be restrained. Refer- 
ences to child exposure are reported; and the economically actuated fact 
that while female infants were more likely than male infants to be exposed, 
female exposed infants were more likely to be rescued than male exposed 
infants, inasmuch as female infants could be raised as prostitutes. “‘It is 
impossible to express more clearly the motive of utility,’ Pareto commented 
regarding a statement attributed to Pseudo-Aristotle to the effect that men 
produce children, not only to serve nature, but also to provide security in 
old age. 

A character in a pastoral of Longus is reported as declaring that he does 
not want to rear a daughter in poverty, and another as remarking that three 
children are enough: “‘In these two citations, the ‘malthusian’ motives ap- 
pear naively and clearly,” Pareto observes; and he adds, “‘it is only with 
economic progress that certain men possessing enough capital cease to 
transform their savings into personal capital in [the form of] their children.’”°” 

34.C, 244, 247. He cites from Strabo the Cean law of Iulis requiring those who had com- 
pleted the sixtieth year to drink of the hemlock “in order that there be sufficient nourishment 
- for the others.’’ He adds: “‘it is impossible to express the economic motive more clearly.”’ See 
CMs py 1iSn: 

35.C, 245, also 244, 246, 248. 

36. Pareto cites or quotes from (among others) Aristotle, Plato, Strabo, Demosthenes, 
Longus, Plutarch, Hesiod, Sophocles, Euripides, Tacitus, Pliny, Polybius, Juvenal. The present, 
he later wrote, enables us to understand the past (T, 348). 

37. Pareto refers here to a criticism directed by Eubulus against those who provided nourish- 
ment for beasts of pleasure, instead of for children. See comparable statements in my French 


Predecessors of Malthus, Durham, 1942, Chaps. 3-4: also Malthus’ comment on this type of 
argument, Essay (Everyman’s Library), II, pp. 146ff. 
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He describes the sentiment of the lower classes, who are reported by 
Plutarch as not wanting children for fear they will become veritable slaves,** 
as superior to that of present-day parents who bring children into the world 
without thought of their future; and he finds in a statement (by the elder 
Pliny) of the advantages of not having heirs an ‘“‘economic” explanation of 
the spread of the preventive check among the Roman upper classes.*” 

Economic circumstances were largely responsible for the decline in the 
rate of natural increase in ancient Rome during the empire period, Pareto 
concluded; whence he inferred that the Roman populationist legislation 
had not been suited to counter the forces making for depopulation. Had the 
decline in the rate of natural increase been limited to the aristocracy, Pareto 
commented, it would not have been so serious, since the upper classes are 
always replenished from the lower ranks of society; but the decline appears 
to have been general. He cited with apparent approval the observation of 
Polybius that the operation of the preventive check had become widespread 
in the Greece of his day, and noted that in Rome under the Empire a similar 
situation had developed.*” But Pareto pointed out, with respect to Rome, 
that the ‘‘primary cause” of its depopulation did not consist, as modern 
moralists were wont to preach, in the ““decadence of the spirit of the family”’; 
it was compounded, instead, of war, pillage, destruction, and the “oppres- 
sion of the people.” 

Pareto placed especial emphasis upon mobile capital in his account of 
depopulation in ancient times. The growth of population depends upon the 
availability of mobile capital. Its waste in the Europe of his day was re- 
tarding population growth; its destruction in Roman times had been a 
“principal cause”’ of depopulation. Then mobile capital was destroyed by 
war and pillage, which also cut down population directly; it was consumed 
by the payment of tribute to the barbarians; it was absorbed by outlays for 
the entertainment of the populace and the construction of monuments; it 
was eaten up by the heavy taxes and other burdens imposed upon the 
wealthy. Similar phenomena were becoming manifest in modern Europe.*! 

38. For analogous statements by Southern pro-slavery writers, see my “‘Population Theory 
in the Ante-Bellum South,” Journal of Southern History II, 1936, pp. 360-389. 

39. On the ancient writers see C, 245-246. 

40. Polybius said that men, actuated by avarice and love of pomp and luxury, avoided 
marriage, or, if they married, produced few or no children. As A. B. Wolfe notes, this ex- 
planation is inadequate (““The Economics of Population in Ancient Greece,” in Facts and 
Factors in Economic History, Cambridge, 1932, pp. 33ff.). If one may judge from Pareto’s 
account of Roman population movements, he too considered it inadequate. 

41.C, 246, 262, and I, pp. 140-142: S, I, p. 170: also Sections II, VI, below. The capital- 
destroying phenomena which accompany modern economic crises, Pareto said, resemble, in 
their effects and on a small scale, those experienced in Roman times. “In our epoch,” he 
added, excessive expenditures by the states “prevent the inhabitants of the European con- 
tinent from being more numerous and more prosperous”’; and “‘if a socialist organization came 
to destroy the movable capital of our societies,” we should ‘‘again see phenomena as intense 


as those produced in ancient times.”’ See C, I, pp. 140, 142: also Section VIII of this paper 
for his account, in the Trattato, of the decline of Rome. 
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II. Wealth Per Capita and Population 


Wealth per capita, in Pareto’s opinion, is one of the four most important 
determinants of the character of any society.*? Upon the increase of wealth 
(or income) per head, and not upon the redistribution of wealth (or income), 
depends the degree of inequality and the level of minimal incomes.**? Upon 
the level of wealth per head, in particular upon that part employed as capital, 
depends the level of civilization and material well-being. Civilization is 
“a capitalisation”; it ‘“‘retrogrades with capitalisation.”*4 The behavior of 
demographic variables, therefore, depends in some measure, directly and in- 
directly, upon the level of per capita wealth. 

The relationship between wealth and demographic variables is not always 
the same in space as in time, for the presence in space of offsetting elements 
may counterbalance variations in per capita wealth. Thus, although man 
multiplies, as do all forms of life, more or less in accordance with the favor- 
ableness of living conditions, and the density of population tends to vary 
with the fertility of the soil, the population density of areas does not always 
vary with the actual or potential wealth of such areas.*? Population density 
is a function of many variables, of which wealth is but one; it will vary with 
the latter only insofar as variations in wealth are not compensated by varia- 
tions in other variables. Accordingly, since the variables other than wealth 
differ less within given countries than between countries, density is more 
closely associated with wealth in given countries than from country to 
country.*® 

The demographic effects of a secular increase in wealth per capita differ 
somewhat from those which accompany the upswing of the trade cycle. As 
economic conditions improve with the upturn of trade, nuptiality and, con- 
sequently, natality increase, while mortality tends to fall, at least in the 
misery-ridden classes. A long-run increase in per capita wealth, such as was 
experienced in the nineteenth century, tends to be accompanied by a de- 


42.M, p. 425: S, I, p. 41: see also Section VIII of this paper. In the preceding section we 
were concerned primarily with Pareto’s treatment of the effects upon population movements 
of economic fluctuations; in this section we are concerned with the level of wealth per capita, 
with changes in this level, and with the longer-run consequences of such changes. 

43. In other words, only if wealth (or income) increases more rapidly than population will 
inequality diminish; redistribution schemes can accomplish nothing. See his discussion of his 
income curve and of the distribution of wealth and income, C, 962-965: M, pp. 385, 392-393, 
424-425. For an appraisal of Pareto’s thesis by C. Bresciani-Turroni see Econometrica, VII, 
Pp. 107-133. 

44. “‘La question sociale,” Scientia, XXXI, 1922, pp. 45-46: also M, pp. 424-425. Le., 
civilization rises and falls with the increase and decrease of ‘‘capital.”’ 

45. In rural areas density is influenced by soil conditions in greater measure than in industrial 
and commercial regions, where livelihoods are less dependent upon telluric and geographic 
circumstances (M, p. 393). 

46. M, pp. 393-394. Pareto notes, too, that population density reacts upon economic condi- 
tions, but does not develop this point (M, p. 393). Where population is dense, crime is less 
frequent in rural areas, more frequent in urban areas (M, pp. 400-401). 


76 HISTORY OF THOUGHT 


cline in nuptiality, natality, infant mortality, general mortality, and natural 
increase. Although the decline in natural increase is associated with the 
increase in wealth and the increased habituation of men to a more comfort- 
able existence, it is not necessarily the consequence of the increase in per 
capita wealth; for per capita wealth is ‘in part, at least, an index” of the 
economic, social, moral, and political state of a people, and may have ad- 
vanced in consequence of some of the changes which have depressed natality. 
The decline in natural increase tends to reenforce itself by facilitating the 
increase of per capita wealth.” 

While mortality varies inversely with wealth and with wealth by class,** 
and while natality generally is lower among the rich than among the poor, 
there is not a fixed relationship between the rate of natural increase by class 
or society and its wealth.’” Rates of increase, by class and society, are 
“closely bound to the economic and moral benefits that transformations of 
other capital into personal capital procure,” and “these benefits depend 
naturally upon the tastes and habits of the individuals” under consideration.” 

Changes in the level of wealth affect the characteristics, customs, laws, 
and political constitutions of peoples, and, Pareto’s discussion suggests, thus 
indirectly influence demographic variables. Only wealthy peoples can afford 
to care for all their aged, invalided, and young members, and to make of 
women non-producing parasitic objects of luxury. In the wake of wealth 
come “feminism” and augmented “depravity” among women, and an easing 
of the rigors of natural selection. When wealth and capital become abundant, 
less evil attaches to the destruction of wealth; for this reason, and because 
of the concomitant development of humanitarianism, criminals tend to be 
pampered and laws against debtors are relaxed. As the supply of capital 
increases, the power and the privileges of the capitalist class decline, while 
those of the laboring classes expand: littérateurs who fawned upon the rich 
now flatter the common people. Democratic and socialist sentiments and 
movements flourish.®! The dominant classes (i.e. the bourgeoisie and ruling 

47. M, PP. 395-396. 398-399. 406-407. 

48. Infant mortality is lower among the well-to-do than among the poor; it is lower, in gen- 
eral, when economic circumstances permit satisfactory child care. Overall mortality is lower 
when the availability of resources permits the suppression of preventable diseases (e.g. small- 
pox, scarlet fever, diphtheria, typhoid fever, marsh fever). Pareto noted, too, that low mortality 
tends to be associated with low natality for two reasons: (a) because low natality is accom- 
panied by low infant mortality; (b) because low natality, by facilitating the accumulation of 
wealth, favors conditions conducive to low mortality. See M, pp. 394-396: C, 235-241. 

49.M, pp. 394, 396: S, II, pp. 141-147. 

50. C, 185. 

51. Pareto’s political ideal was always liberalism. He reacted strongly, however, against 
democracy as he saw it in action, and particularly against politicians as he became convinced 
that what remained of the liberal state would be superseded by a Byzantine structure. Bor- 
kenau describes the Trattato as “simply a political manifesto in scientific disguise.” See 
Borkenau, op. cit., p. 169: also Chaps. 1, 8-10. We have not attempted to outline or appraise 
Pareto’s political theories as such, references thereto being restricted to matter bearing upon 
social change and demographic fluctuations. 
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groups) lose taste for the use of force, by which in the long run social forms 
are determined; and social questions are settled at the polls through majority 
vote and frequently in favor of the poorer classes. The role of the politician 
increases in importance.*” These conditions to which the increase of wealth 
per head gives rise cannot continue, however; they eventually bring about 
the destruction of wealth and therefore of themselves. Democracy “‘is its 
own grave-digger; it destroys that which gave birth to it.”” Burdensome taxes, 
governmental waste, socialist measures, protectionism (which is the “‘social- 
ism... of our governing classes’’), and similar policies, which come into 
Pristence with democracy or are intensified by it, consume wealth and check 
capital formation,®? and consequently retard the growth of population. These 
wealth-destroying forces had so far been counterbalanced, Pareto wrote, 
by technological progress and (in France) by the thrift of the people; but, his 
argument suggests, they will grow in intensity until they in turn bring toa 
temporary end the conditions of their existence.** For in social phenomena 
rhythmical movement rules; action begets reaction and reaction begets 
action. While he does not specifically say so, Pareto’s analysis implies that 
demographic movements fluctuate in sympathy with these rhythmical move- 
ments in the formation of wealth. 


III. Determinants of Population Growth 


In consistence with his fundamental theory that economic movements 
may be described in terms of “‘tastes’”’ and “‘obstacles,”®*’ Pareto defined 
the movement of population as the resultant of the combined influence of 
two sets of forces: (a) the genesic; and (b) the non-genesic, which includes, 
among others, the economic forces which affect population growth im- 
mediately or “through the intermediation of other forces.’°* Hypotheti- 
cally, one may suppose either that obstacles do not exist or that they do 
exist. If no obstacles exist, the genesic force, acting alone, carries “to its 
maximum the increase of population.”’ The ensemble of non-genesic forces 


52. M, pp. 102-103. 399-406, 487. 496: C, 1029: S, 1, pp. 62-75, II, pp. 139ff.; ‘La question 
sociale,” Scientia, XX XI, 1922, pp. 45-46. Also Section VIII of this paper. 

53. Sometimes non-rich peoples copy certain practices in effect among rich peoples (M, p. 
406). On these effects of wealth and democracy see M, pp. 404-406, 416-417, 516-517: C, I, 
pp. 140-142; “La question sociale,” loc. cit.; ““Protectionisme et communisme,” Journal des 
économistes, ser. 5, XXI, 1895, pp. 33-35: Pareto’s introduction to Karl Marx, Le Capital, 
Paris, 1893, pp. xi-xiv, Ixvi-Ixvii; also Section VI, below. 

54. M, pp. 404-405; C, I, p. 143. 

55. ‘The economic system is made up of certain molecules set in motion by tastes and sub- 
ject to ties (checks) in the form of obstacles to the acquisition of economic values. The social 
system is much more complicated, ... made up of certain molecules harbouring residues, 
derivations, interests, and proclivities, and which perform, subject to numerous ties, logical 
and non-logical actions.’’ See T, 2079. 

56. C, 186. “The increase of the population results from the opposition which exists between 
the generative force and the obstacles that it may encounter” (M, p. 408). 
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may operate either (a) to push the rate of increase to the limit fixed by the 
genesic force;°’ or (b) to contain the increase of population within limits 
that would be exceeded by the genesic force acting alone. Case (a) is exem- 
plified when a horticulturalist, having developed a new and appreciated 
variety of plant, pushes its rate of multiplication to the limit set by the 
genesic force peculiar to the species; case (b) is exemplified when a horti- 
culturalist, engaged in raising an old variety and actuated by fear of over- 
production, curbs its rate of increase.** Examples of cases (a) and (b) are 
to be found also in human populations, or in subdivisions of such popula- 
tions. For example, workers who derive advantage from the labor of their 
children tend to procreate as many as the laws of reproduction permit, 
whereas other workers, lacking means or outlets for the employment of 
their offspring, delay founding families. Again, after great wars, or after 
notable improvements in economic conditions, numbers increase signifi- 
cantly.*” 

As a rule, the hypothesis that the genesic force alone regulates numbers 
is contrary to the facts; for “‘there exist forces which act in a sense con- 
trary to the genesic force, to limit the increase of population.”’® If the 
genesic force, acting by itself, can augment population from 100 to 120 
within a given time period, and yet in this same period population actually 
increases only from 100 to 110, then one must conclude that the non- 
genesic forces are acting to reconduct the population from the 100— 120 
line of increase to the 100— 110 line.*! The variation in the number of mar- 
riages and births, which occasions such a decline in the rate of population 
growth, cannot be the result of a concomitant variation in the genesic force; 
for there is no compelling physiological evidence to the effect that such a 
variation in genesic force could occur. An enfeeblement of the genesic 
faculties, such as Herbert Spencer supposes,® can produce only “very 
slow effects, after some centuries’; it cannot, therefore, account for such 
notable variations in natality as take place within intervals of a few years. 
Moreover, even if Spencer’s theory were valid and applicable, it would not 
follow that the genesic force encounters no non-genesic obstacles.** More 

57. When this happens, the economic forces usually prove very important. 

58. C, 186-188. He cites as a further illustration of case (a) the production of ostriches in 
the colony of Good Hope, whose number was increased, because their production was lucra- 
tive, from 80 in 1865 to 152,415 in 1888. Here “‘the economic motive has pushed the multi- 
plication of ostriches nearly to the limit of the genesic forces’’; but the time will come when 
the economic motive will operate to limit their production (C, 188). 

59. C, 188. He presented data for the Duchy of Wurtemberg, which reveal a decrease from 
445 thousands in 1622 to 97 in 1635, and an increase to 479 by 1759. 

60. C, 192. His italics. See also M, pp. 408-409. 

61. We have paraphrased Pareto’s diagrammatic illustration (C, 191-192). 

62. Here Pareto is referring to Spencer’s “law of population based upon the opposition 
between individuation and genesis” and his thesis that natural fecundity is declining. See 
Spencer, Principles of Biology, Il, New York, 1867. 

63.C, 192, 194. Pareto denies, not the possible validity of Spencer’s thesis, but only its 


adequacy as an explanation of demographic changes ascribed by him (Pareto) to the action 
of non-genesic forces (C, 192). 
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important still, those living species which in bygone times survived the 
rude ordeals of the struggle for existence must have had in reserve a con- 
siderable genesic force, which served promptly to repair the accidental 
losses suffered by the species; in fact, were a species to multiply at the rate 
of which men or elephants are genesically capable, eventually “not only 
means of subsistence but space would be lacking.’’® 

Even if it be granted, in consistence with Spencer’s thesis, that the genesic 
force formerly was more powerful, it remains true that ““we observe in our 
own epoch increases which could not have existed in the past and which 
could not continue in the future.’’® Had the world’s population numbered 
50 millions at the beginning of the Christian era, and had it increased con- 
tinuously at the rate observed in Norway in 1865-1880, it would have 
totaled 489 x 10'® by 1891. Were the combined population of England, 
Norway, and Germany—73 millions in 1880—to continue to increase at 
the rate then prevailing in Germany, in 1,200 years it would total 1,707 
followed by eleven zeros—more than one person per square kilometer 
throughout the world. ““That is absurd. It is therefore evident that the popu- 
lation of the three countries considered cannot continue to increase in- 
definitely at the present rate.”’®* England’s population, had it continually 
increased at the post-1860 rate, would have grown from two millions in 
1086 to 84 billions in 1886. Since it had not so grown, it followed either 
that the genesic force had changed, and this explanation was not adequate,*’ 
or that non-genesic obstacles had held numbers below the level to which 
the genesic forces, acting alone and unimpeded, would have carried them. 
Whence Pareto concluded that late nineteenth-century rates of increase 
had not prevailed in the past, and could not persist in the future; and that, 
since the genesic force could not adapt itself with sufficient rapidity to 
changing circumstances, non-genesic forces (or obstacles) would repress 
the effect of the genesic force in the future, as they had repressed it in the 
past.®* He indicated, too, that the rate of expansion of the European econ- 
omy was falling, and that therefore population could not grow so rapidly 
in the future as in the recent past.® 

Pareto divided the obstacles to population growth into two classes: (a) 
the “‘preventive,” which act up to the moment of birth, and (b) the ‘‘re- 


64. C, 193. 

65..¢C, 194: 

66.C, 196-197: M, p. 409. Calculations such as these, Pareto wrote, do not correspond 
with reality; they are intended to show that reality is different. He criticized Euler, who had 
supposed that men could increase 1/16, or 1/144, annually for long periods, and had then in- 
ferred that it was ridiculous to say that one man could not people the earth in a short time; 
such reasoning (says Pareto) does not show that one cannot use mathematics in social science; 
it shows that one must start with valid premises (C, 197n.). 

67. To suppose such changes in the genesic force as were possible, would not avert the 
issue; it would merely defer its coming to a head. (C, 211.) 

68. C, 198: M, pp. 409-410. See Section IV below. 

69. See below, Section V. 
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pressive,” which act after birth.”” The preventive obstacles he subdivided 
into (1) those which diminish the number of unions and (2) those which 
limit the number of births, whatever be the number of unions. In some 
“modern civilized peoples’ the number of marriages had diminished with- 
out a compensating increase in illegitimate fertility manifesting itself.” 
Unions were fewer when celibacy, polygamy, polyandry, or (usually) con- 
cubinage was practiced.”” Among the birth-limiting preventive checks he 
included, with others, birth control, abortion, incontinence (e.g. prostitu- 
tion), “great intellectual activity,” and deferment of marriage” (which be- 
comes moral restraint if attended by rigorous chastity). Among the repressive 
obstacles he included whatever augments mortality: deaths due directly to 
deficiency in alimentation (misery, famine), or indirectly to diseases caused 
by misery or by absence (because of cost or ignorance) of hygienic meas- 
ures; deaths from violence, infanticide, murder, and war.’* The nineteenth 
century had witnessed, in civilized lands, an increase in the “intensity of 
the preventive obstacle,”’ and a decrease in that of the repressive obstacles.” 

Lack of subsistence operates directly and indirectly to curb population 
growth, Pareto concluded in the light of his theory of income distribution.”® 
Lack of subsistence strikes directly at the lowest—“‘wolf point’’’”—income 
class, serving principally to augment mortality: even before men are at the 
starvation level, want aggravates the death-dealing effects of diseases; and 
when men lack “the most indispensable aliments,’ any economic turn for 
the worse smites with “maximum intensity.’”’”* 


70. The classification is that of Malthus; the terminology, that of P. Rossi (see M, p. 411: 
C216): 

71.M, p. 412; C, 226. In Bavaria and Wurtemberg, however, when restrictions upon mar- 
riage were removed, the relative number of illegitimate births declined (C, 261). 

72 MaipaAl2C 262) 

73.M, pp. 412-413: C, 238. It is not certain that intellectual activity runs counter to re- 
production, he noted (M, pp. 412-413). Cp. R. Pearl, The Biology of Population Growth, 
New York, 1925, pp. 202-204. 

74.M, p. 413. Sometimes emigration, when it carried out capital, impoverished countries 
and thus intensified the repressive obstacle (M, p. 413). 

75.C, I, pp. 84-86, 230, 235. In Norway, England, and other countries, the frequency of 
marriage had fallen, and the age at marriage had risen. In France voluntary limitation of births 
had increased. See C, 228, 234. Pareto pointed to the high natality of the French population 
of Algeria and Canada as evidence of the fact that natality was low in France because of eco- 
nomic motivation, and not because of a weakening of the genesic force (C, 228). 

76. See Section VIII of this paper. Pareto preferred Say’s expression “means of existence” 
to Malthus’ “means of subsistence.” Malthus’ term is too particularized; it should include at 
the minimum, in addition to aliments, clothing, lodging, and fuel, all of which vary with race and 
clime. See C, 205; M, p. 411. 

77.H. T. Davis, in his discussion of Pareto’s income curve, aptly labels the minimum exist- 
ence value “the wolf point.” See his The Analysis of Economic Time Series, Bloomington, 
1941, pp. 405, 415ff. 

78. C, 205, 1027-1028: M, pp. 386, 410. Death from starvation is rare in civilized societies, 
but death from inanition (e.g. from pellagra) occurs (C, 205n.). Furthermore, mortality is in- 
directly sensitive to the availability of economic resources (C, 239). 
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Lack of subsistence affects population growth in the higher income groups 
indirectly. The form of the curve of income distribution remains substan- 
tially unchanged, whether the average income is high or low, each class de- 
scending when the lowest is eliminated: accordingly, when lack of subsis- 
tence cuts directly into the lowest income class, it also operates indirectly 
to worsen the absolute lot of higher classes or strata.”” The “lack of subsist- 
ence felt directly by the inferior ranks” therefore indirectly impels members 
of the middle income groups to remain single, to defer marriage, or to limit 
family size; it affects in like manner the members of the highest income 
classes, who also are afflicted by “the very powerful phenomenon of the 
decadence of the élites, which causes all elect races to disappear more or 
less rapidly.’’*° Pareto therefore rejected J. S. Mill’s thesis*' that, unless an 
entire generation can, by a stroke, be habituated to comfort, measures in- 
tended to aid the working class can accomplish nothing. Mill’s thesis is valid 
only on condition that population pressure is always at a maximum; but this 
condition is not characteristic of most civilized peoples, who enjoy a certain 
margin above subsistence, and can therefore enlarge this margin as condi- 
tions improve.” 

Economic motives, which have their origin in the fear that the means of 
existence may be insufficient, vary with class and time. When primogeniture 
regulated inheritance, younger sons often did not marry. In France the small 
peasant proprietors now limited the number of their children to avoid sub- 
dividing their property and prejudicing the economic future of their children; 
yet prior to the French Revolution, when landed property was redistributed, 
their rustic forbears multiplied without restraint. The peasant population 
was being adjusted to “the proportion which in the actual economic state 
must exist between personal and landed capital’; but, were a new system of 
cultivation to render the subdivision of existing heritages economically 
advantageous, “the motive which, among small proprietors, actually limits 
population, would disappear and the population would increase,” The bour- 
geois in like manner adapted the size of his family to his means and his needs. 
The wealthy behaved similarly; actuated by fear that their children, if too 
numerous, might fall in social status, they restricted their number to 


the demand for personnel to direct social enterprises. If the French wealthy 
class had for its sons a market similar to that which, up to the present, the 


79. ‘If the workers disappeared, the proprietors of the shops where these workers worked, 
and those who, in the professions called liberal, drew their profit from these proprietors, [ would ] 
fall into poverty.” See M., p. 410: also p. 393, C, 1008. 

80.M, pp. 384, 410-411; S, I, pp. 28ff.; T, 2053; also C, 1027. Pareto inferred from the 
tendency of aristocracies to die out that “great wealth does not seem to be a condition favorable 
to the development of the race’’; but he added that this tendency did not prevent population 
from increasing (C, 205). 

81. Principles of Political Economy, Book II, Chap. XIII, 4. 

82.C, 181; S, II, p. 243. 
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English aristocracy has had for its younger sons, the obstacle to the aug- 
mentation of [this class of] the population would at least be removed.** 


The checks to population growth are interrelated; they are among the 
interdependent elements upon which demographic equilibrium depends. 
When births and deaths have become equilibrated, a variation in one direc- 
tion immediately gives rise to a variation in the opposite direction; and while 
the original equilibrium may not always be completely restored, it is sus- 
ceptible only of very gradual modification, because of the complex mutual 
interrelations of the determinants (e.g. checks, economic conditions, etc.) 
of demographic equilibrium.** For example, with economic conditions 
constant, an increase in births begets an offsetting increase in deaths; 
whence economic conditions, which are related to natality and mortality 
levels,®” undergo change, and in turn react upon mortality and natality; and 
so on. When, because economic circumstances are hard, infant mortality is 
high, a repressive obstacle is taking “the place of the preventive obstacle.’’*® 
The preventive and repressive obstacles, in brief, are not independent 
entities; they are variables mutually interrelated with all the other variables 
that determine population equilibrium.*’ 

The same circumstances which make it difficult to modify demographic 
equilibrium serve to restore and maintain it. After wars and epidemics, 
marriages and births increase in number, repair losses, and speedily restore 
population to its former level. Emigration tends to stimulate marriages and 


83.C, 184: M, pp. 410-411. Elsewhere he observed (C, 1006) that because of the smallness 
of family size in the French upper classes, members of the poor classes had a better chance in 
France than in England to move upward. He quoted with approval a statement to the effect that 
democracies tolerated imperialism and colonial expansion because they provided a dignified 
means of livelihood to many who might otherwise join with the industrial proletariat (T, 
2320n.). 

84. Ina comment on the theory of balance of species and individuals in nature, Pareto states 
that the vital equilibrium is dynamic, not static; some species are disappearing, others are 
increasing; the milieu within which living beings are situated may be modified by them; and so 
on (C, 627 and n.). 

85. Age composition changes with modification of gross and net natural increase; and be- 
cause of changes in age composition, the productive power of the population changes (M, pp. 
413-414). In his Cours Pareto noted the economic importance of age composition, pointing 
out that in a stationary population, based on prevailing mortality, there were about as many 
persons under as over thirty years, while in populations increasing as was the Prussian, about 
half were under twenty-five. In a stationary population, he estimated, 42 per cent of the males 
were in the age group 20-50; in a population growing one per cent a year, only 40.5 per cent 
were in this age group. In France the average age of the population had risen, in part, because 
of the decline in natality. See C, I, pp. 77-80, 86. 

86.C, 241, 235. The repressive obstacle operates not only because preventive obstacles are 
inactive; it is also brought into play when, as in Italy, resources are not employed effectively to 
restrain preventable diseases (C, 240). 

87.C, 225: M, p. 414, also pp. 153ff. It is not the function of economic science to indicate by 
what means population growth should be restrained; this is the task of philosophy, physiology, 
and related sciences. Economics is concerned with the laws of the transformation of savings 
into capital (C, 227; T, 2316n. 2). However, Pareto’s comments at times implied disapproval of 
rabbit-like fertility. 
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births, while an augmentation of births and marriages may be compensated 
by increases in deaths and emigration. Policies and practices intended to 
reduce numbers may modify the moeurs, thereby changing the population 
equilibrium itself, and so produce an effect other than that intended. Thus, 
emigration may intensify imprudence and consequently increase natality 
and population; recourse to abortion, infanticide, and child-exposure may 
have a similar effect.** War does not issue out of population pressure; nor 
does it serve as a repressive obstacle which eases such pressure, for it de- 
stroys more wealth than men.*® When, for any reason, the “standard of life” 
falls (or rises), pari passu with the deterioration (or amelioration) of eco- 
nomic circumstances, natural increase and numbers may remain unchanged, 
but the conditions of demographic equilibrium have changed.”° 

Pareto did not reformulate his account of the formation of population or 
personal capital in terms of the concept of residues which he developed in 
the Trattato, but he several times referred to effects of changes in residue 
composition. He attributed the decline in natality in Gascony to the diminu- 
tion in intensity of Class II residues and to the increase in intensity of Class I 
residues; for when Class II residues diminish in intensity, economic inter- 
ests and immediately personal concerns become ascendant.”! He did not at 
this point distinguish between the mode of operation of tastes and that of 
residues; but elsewhere he said that while human beings act in an essentially 
logical manner when satisfying presumably given tastes by overcoming 
“obstacles to the acquisition of economic values,” they do not act in an 
analogous manner when manifesting residues. “Residues are not, like tastes, 
merely sources of conduct; they function through the whole course of the 
conduct developing from the source.” The behavior to which they give rise 
is not logical in the sense that economic action is logical; it serves, more- 
over, to modify the tastes referred to above.*” From the Trattato, therefore, 
there emerges an implied account of population formation in which the 
economic and logical elements occupy a lesser role. than in the Cours and 
the Manuel. 

Pareto made occasional use of the residue concept in treating of other 
types of population movements. He accounted, in large part, for the change 
in the character and the eventual decline of Rome in terms of the continuing 
immigration of individuals harboring different residues than the Latin and 
Italic peoples.*? He did not develop, as he might have, the effect of changes 

88. M, pp. 414-415. 

89. C, 188, 242, also I, p. 140n. War flows out of the “‘competition of directing classes, who 
wish to augment the number of their subjects, and above all, of their taxpayers.” See C, 242. 

go. C, 181. 

One 1.25270: 

92. T, 2079-2080, 2097, 2141-2143; Parsons, op. cit., pp. 293-298, 454-460, 705-707. 
Also Sections VIII and IX of this paper. 

93. T, 1840, 2360-2365, 2546, 2549. 
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in the residue composition of the dominant class upon population policies 
and theories.’* He noted that social classes may differ in residue composi- 
tion, but he did not account for differential natality in these terms.” He 
observed that class circulation and residue composition undergo change, 
oscillatory and otherwise, but he did not attempt to connect these changes 
with changes in population growth and natality. 


IV. Malthus’ Theories 


Malthus’ work, confused, imprecise, and error-ridden,”® consists of four 
distinct parts, Pareto declared: (1) a false polemical part, in which he makes 
man’s economic and social condition depend solely upon his reproductive 
behavior; (2) an irrelevant “sermon” on chastity, in which “moral restraint” 
is advanced as the solution of the “social question’’; (3) a descriptive, his- 
torical part, in which Malthus seeks to demonstrate the existence, and to 
describe the effects, of the checks; and (4) the scientific part, in which he 
tries to show that, since the generative force is so powerful, it must be and 
is contained by other forces.*” 

The essential and scientific part of Malthus’ work consisted in his dis- 
tinction between virtual (virtuel) and real (réel)**® rates of increase, and in 
his recognition of the role of the non-genesic factors. By virtual rate of in- 
crease Pareto means the rate (say, three per cent per year) at which an ani- 
mal or human population would grow, if only the genesic force were at work; 
and by real rate he means the rate at which the same population grows under 
the combined influence of the genesic and the non-genesic factors. While 
the real and virtual rates for a given species may coincide for short periods, 
such coincidence cannot last long, and the real rate must fall below the 
virtual rate. Malthus’ rate of doubling each twenty-five years represented 
the virtual rate fixed by the genesic force alone, whereas his arithmetical 
progression, determined by the arithmetical progression in the food supply, 
represented the real rate. Malthus’ arithmetical progression exaggerated 
the real rate, however; for while a population could double in twenty-five 


94.T, 2178-79; but see his explanation of the success of the “historical school” of po- 
litical economy (T, 2020). 

g5.On inter-class differences in residue composition see T, 1043-1047, 2178-2179; on 
differential natality, S, II, pp. 142-143. 

96. Malthus’ errors exemplify what happens when “one confounds theory with practice, 
scientific research with moral preaching”’ (M, p. 420). 

97.M, pp. 420-422. 

98. On the distinction between virtual and real movements, see M, p. 154: C, 199: S, I, pp. 
80-82: T, 129-140, 2097. Real movements are those necessary to the realization of equilib- 
rium. Virtual movements are somewhat analogous to potential movements; they would take 
place in the absence of the equilibrating forces. See M, p. 154. 
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years, given appropriate conditions, it could not continue indefinitely to 
increase in arithmetical progression each quarter-century.” 

The virtual rate of increase of which a human population is capable has 
not been determined—it may have been approximated in Java, where the 
population long grew at a rate nearly sufficient to double it every twenty- 
five years—nor is this rate of importance.’ But it is of importance that 
the real rate varies with time and place, and that the rea/ rates which have 
prevailed in the late nineteenth century cannot continue in effect inde- 
finitely.!°! Were the population of England and Wales to continue increasing 
at the 1801-1891 rate, 658 years later there would be an inhabitant per 
square meter. However great economic progress might be, men could not 
live so tightly packed together; hence the 1801-1891 rate could not con- 
tinue indefinitely. Pareto added that there were signs that the rate was al- 
ready slackening.'°? Two decades later he presented evidence proving that 
in England and Wales “population is no longer following the law observ- 
able for the years 1801-1891, and that it is increasing at a slower rate.” !°* 
He noted also that the rate of increase was falling in Germany (notably ‘“‘in 
the large cities where wealth has appreciably increased’’), for which country 
there were no grounds in 1895 for determining empirically the prospective 
trend, and in Norway.'"* 

Pareto admitted the validity, in a general sense, of the thesis (advanced 
principally by the sociologists) that both numbers and individual well-being 
might increase, if resources were better organized. Such would be the ex- 
perience of any country, were conditions destructive of wealth to disappear. 
As Martello (a socialist critic of Malthus) had observed, were it not for pro- 
tectionism, heavy expenditures upon armaments, and the “‘malversations of 
politicians,” Europe could support a much larger population at a higher level 
of well-being. The experience of England, in fact, supported Martello’s 


99. C, 199-200. Pareto charged Messedaglia with not distinguishing sharply between virtual 
and actual movements, when he substituted for Malthus’ geometrical progression the progres- 
sion 1, 2, 4, 6, 8, 10.... This progression did not express what Messedaglia sought to ex- 
press; so Pareto gave mathematical formulation to what Messedaglia intended to say (C, 204). 

100. C, 213. 

1o1.C, 211-215: M, pp. 409-410. 

102.C, 196, 211. He indicated (C, 229) the need of curve-fitting to determine true growth 
trends. 

103. T, p. 42n. In his Cours (211) he fitted a curve to the population returns for England 
and Wales in 1801-1891, and determined the law of growth. By 1891 the estimated popula- 
tion, which for prior census years had usually fallen slightly below the corresponding ob- 
served population, exceeded the observed figure by 1.9 per cent; in 1910 the estimated figure 
exceeded the observed figure by 5.6 per cent (see T, p. 42: C, 211). Pareto reports his pre- 
diction, which was prepared in 1895 and ran counter “to the views of ethical sociologists . . . 
and of sentimental anti-Malthusians,” as an example “‘‘of forecasts based on the scientific laws 
of political economy and sociology (to the exclusion of sentiment).’’ See T, p. 40. 

104. T, pp. 40-41. 5 
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thesis, for there, contrary to Malthus’ forecasts, population had grown rap- 
idly, but less rapidly than wealth, and individual well-being had increased; 
and the experience of Sicily might be similar, had the island a “‘passably 
honest administration.”’' It did not follow from the above thesis, however, 
that population growth is not limited by economic forces; for even though it 
be granted that resources can be used effectively enough to permit, for a 
time, the real rate of increase to approximate the virtual rate, so high a real 
rate cannot persist, and the two rates must eventually diverge. '!° 

Malthus’ fundamental error, whence flowed both his incorrect descrip- 
tion of the relation between numbers and prosperity and his inaccurate fore- 
cast of the future, consisted in his emphasizing one determinant of pros- 
perity to the exclusion of other equally indispensable determinants, and in 
his disregarding the relations of mutual interdependence between the several 
determinants of prosperity, and between numbers and other conditions. It 
was essential to the maintenance of prosperity, for example, not only (a) that 
population not increase too rapidly, but also (b) that there exist a social 
organization suited to guard private property and prevent despoliation of 
the people,'®’ and (c) that wealth not be destroyed or employed uselessly. 
Hence the state of well-being could not be associated exclusively with the 
state of determinant (a), with the state of (b), or with the state of (c). Mal- 
thus had reasoned correctly, when he established the indispensability of 
condition (a), but he had inferred invalidly when he implied that the state of 
well-being was independent of conditions (b) and (c).'°* Because of this 
fundamental error, Malthus did not foresee that the level of well-being in 
England would rise appreciably at the same time that the population was 
increasing markedly;'”” and he was deceived into predicting that in France 
the equal division of inheritance would discourage prudence and eventually 
visit upon that country both extreme equality and misery.!!° 

Malthus’ reasoning played into the hands of the socialists. For economic 
science diverges in one direction or the other, according as one supposes, 
with Malthus, that population presses fatally and inexorably upon subsis- 
tence to the limit set by famine and misery, or with some of his critics, that 


105. C, 206-207, 212, 221: M, p. 421. 

106. C, 206. This “disagreeable truth’’ was usually concealed by socialists, intent upon not 
weakening their propaganda; but it was admitted by Marlo (i.e., Winkelbach), who asserted 
that misery could not be averted, unless excessive increase of population was avoided (C, 206). 

107. In the Manuel (pp. 431-442) he observed that whereas in the past the upper classes as a 
rule had used political power ‘“‘to despoil the poor classes,” now in certain democracies “a 
diametrically opposite phenomenon” was commencing. 

108. C, 222. He refers to Martello’s observation that excess population is an effect, not a 
cause, of lack of well-being (C, 223). 

Oey (Cr, PAIL 

110.C, 224. Such ideas found ready currency among fox-hunting gentlemen, Pareto notes 
(ibid.), and were employed by governments to oppress the people. See Malthus’ forecast in his 
Principles of Political Economy, 2d ed., p. 377. 
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there exists a supra-subsistence margin, at least among civilized peoples, 
below which numbers do not generally push the level of living.'!! Malthus 
proceeded from the former proposition—‘“‘the equivalent of the iron law!!” 
of Lassalle’’—to the conclusion that limitation of births constituted the only 
means of improving the human lot; whence it followed that the condition of 
a people—their happiness and their sufferings— was virtually independent 
of the type of social organization they had and of the character of the govern- 
ment under which they lived.''* Because he reasoned in this manner, and 
because he expressed himself unscientifically, Malthus facilitated misinter- 
pretation of his central thesis, and provided the socialists, against whom his 
Essay was directed, with a powerful argument for socialism. When Malthus 
assumed that, as a rule, population is pressing hard upon subsistence, and 
that therefore ‘‘each diminution of the preventive obstacle must necessarily 
be compensated by a rigorously equal increase of the repressive obstacle,”’!!4 
he exposed himself to easy refutation, since numbers do not usually press so 
hard upon subsistence; while the ease with which this view could be re- 
futed tended to make Malthus’ critics forget that his theory was basically 
“true,” and that population does exercise ‘‘a certain pressure upon subsis- 
tence” and thereby produces important effects.''’? When Malthus evaluated 
the “right” of an individual to nourishment, he abandoned the domain of 
economic science, and he overlooked the fact that many “‘parasites”’ (e.g. 
“pirates,” “‘politicians’’), of those activities society had no need, nonethe- 
less obtained subsistence from society.''® More important still, Malthus had 
overlooked that, if it is true that man’s lot is independent of the form of 
social organization under which he lives, 


there no longer is cause to fear a socialist experiment. Since the organi- 
zation of society is of no moment, it is at least proper to make a trial of a 
new organization. 


Tuteled @ a2 177: 

112. The “iron law” of wages, Pareto stated elsewhere (S, II, pp. 241-247), rests upon a 
false principle from which erroneous conclusions are drawn. There is no simple relation be- 
tween wages and the cost of producing men; statistical data reveal improvement of the worker’s 
lot. 

113. C, 220; also M, pp. 406-407. 

114. Pareto cited, as did many critics of Malthus, the famous passage in the second edition 
of the Essay (IV, vi, p. 531) which was not included in later editions: ‘A man who is born into 
a world already possessed, if he cannot get subsistence from his parents, on whom he has a just 
demand, and if the society do not want his labor, has no claim of right to the smallest portion 
of food, and, in fact, has no business to be where he is. At nature’s mighty feast there is no 
vacant cover for him... .”” Of this passage Pareto said that one could not accumulate more 
“errors of method” in so few words, and that, while the passage was later suppressed, its sense 
was retained in later editions (C, 219). Bonar (Malthus and His Work, New York, 1924, p. 307) 
writes of this passage: “It contains, however, at least two positions that were never retracted: — 
that the poor cannot claim relief as a right, but only as a favour, and that poor relief can only 
raise one man by depressing another.” 

115.C, 218-219; M, pp. 420ff. 

116. C, 219. 
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In fact, in these circumstances, one must admit that the thesis of the so- 
cialists may be partly valid. If, on the contrary, man’s lot is not independent 
of the form of social organization, and it is probable that a change in social 
organization will occasion much loss and little gain, there is reason to fear 
the introduction of such a new form as socialism.'!7 

For many of the criticisms directed against Malthus Pareto had only con- 
tempt. These criticisms—some of which were made in bad faith— were ir- 
relevant or untenable. To the assertion that Malthus’ theory runs counter to 
Christian doctrine Pareto replied that “‘there is not in all Christian doctrine 
a word which permits one to suppose that man must abandon himself with- 
out restraint to his genesic passions; instead, as St. Paul’s writings reveal, 
man must curb his passions.”’ Objection to Malthus’ doctrine usually re- 
solves itself into objection to “moral restraint,” a problem that lies “‘en- 
tirely outside the domain of economic science,” whose function it is to 
infer consequences from facts, not to give counsel or to lay down precept. 
Criticisms of the two progressions generally reveal complete ignorance of 
the subject treated, for they describe, not how population does in fact grow, 
but how it tends to grow under given conditions.!!* 


V. Demographic Trends 


As we have already shown, Pareto noted the sensitivity of demographic 
indices to short-run economic fluctuations. He touched also upon the long- 
run trend in population growth, upon its determinants and upon its effects. 
In the Cours he observed: (a) that spatial and other limitations to economic 
expansion, inherent in all economies, already were decelerating population 
growth; and (b) that as men became conscious of these barriers, they tended 
to introduce restrictive arrangements, which served only to constrict the 
initial limits.'!* The abnormally high rates at which numbers had been grow- 
ing for two-thirds of a century among civilized peoples could not persist; for 
wealth could not continue to increase as it had and thus continue to make pos- 
sible a volume of savings sufficient to augment “personal capital” at the rates 
then prevailing. New discoveries and progress, moreover, could give only a 

naa: 

118. C, 201-203. When generalizations are laid down in social sciences, critics tend to di- 
rect rhetorical polemics at details, rather than to examine scientifically the underlying prin- 
ciples (C, 201). Pareto compares the controversy over the two progressions with the discus- 
sion of astronomy in Galileo’s time: were the anti-malthusians astronomers, they would fail 
to see that the movement of a planet is composed of two movements, une tangential and the 
other toward the center of attraction (C, 202-203). Here Pareto praises J. Garnier’s Du 
principe de population. On Garnier see my “French Population Theory since 1800,” Journal 
of Political Economy, XLIV, 1936, pp. 588ff. 

119. When he wrote the Cours Pareto was not yet making use of ‘“‘a general theory positing 


an undulatory form for social phenomena” (T, p. 1667n.). Later he mentions the “great law 
of rhythm” which “dominates all social phenomena.” See S, I, p. 30: M, p. 529: cp, C, 692. 
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transient impulse to the increase of wealth and population.'”° Inflection of 
the trajectories representing the movement of population and wealth there- 
fore was inevitable. 

Changes in direction of the movement of population and wealth would 
give rise to forces similar to the forces of inertia considered by mechanics. 
For populations feel ‘‘vividly the pressure that economic conditions ex- 
ercise in order to modify”’ prevailing trajectories: 


Individuals wish to continue to reproduce themselves as their parents 
reproduced themselves, and they blame the social organization, if their 
sons do not find the work they desire. 


They seek escape, therefore, in restrictive arrangements, which serve only 
to aggravate the limitations to expansion against which they would rebel. 
In England, the intensification of the economic obstacles to population 
growth was responsible in large measure for the “recrudescence of pro- 
tectionism’’ and for the “development of socialism.” But “‘these pretended 
remedies are more suited to make the evil worse than to cure it.’’!”! 

In the Manuel Pareto merely observed that society was reintroducing the 
“rigid organizations” whose destruction a century earlier had made possible 
the industrial and demographic growth experienced in the nineteenth cen- 
tury.'22 In the Trattato he presented further evidence to the effect that the 
curves of population were falling, and that the adjustment of the growth 
rates of population and wealth to limitations upon expansion was giving rise 
to artificial restrictive arrangements.'”° A period of stagnation analogous to 
those experienced in the past was impending, and this was part of the undu- 
latory scheme of things, “the fluctuations [of social phenomena] revealing 


120. C, 471. He emphasized, not the secular trend in the standard of living, but limitations 
to the expansion of wealth and production. Population could no more increase in uninterrupted 
geometrical progression than could a quantum of capital. While he believed that there would 
be ‘‘considerable”’ saving even at a zero rate of interest, he criticized the prediction of Leroy- 
Beaulieu that the interest rate would continue to fall (M, pp. 448-449: C, 387. 435. 469-473); 
but he did not account until later (see below, n. 125) for the failure of the interest rate to fall 
to zero. He did not refer to Leroy-Beaulieu’s thesis (see my France Faces Depopulation, 1938. 
pp. 168-169) that a falling interest rate would stimulate natality. 

121.C, 471, 211n. Pareto always adhered to his view that “collectivism” checks economic 
progress (T, 2553. 2607ff.), but he subsequently modified his appraisal of protectionism to 
take into account its effects upon inter-class circulation (T, 2208ff.). See Section VIII of this 
paper. 

122. The high rate of industrial progress (to which must be attributed, in part, “the extraordi- 
nary increase of wealth and population of civilized states in this century’) was falling markedly; 
while restrictive measures of every sort, which had their origin in “non-logical,”’ rather than 
in rational, economic behavior, were multiplying and putting an ever larger part of the economy 
in a strait-jacket. See M, pp. 410, 503-505; also C, 998n. 

123. T, pp. 40-42. The facts, he said, corroborated the “‘soundness” of the conclusion he had 
expressed in the Cours (211n.). “Socialism has progressed in England... .’ See T, 77. The 
United States, ‘which has grown up on immigration and owes its present prosperity to immigra- 
tion,” was setting up barriers against immigration; “other countries, Australia among them, are 
doing the same.” See T, 2553. 
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and representing the various forces that affect the social aggregate as a 
whole.’’!*4 
The curves of accumulating wealth for families, communities, nations — 
all humanity —instead of showing the regular increase that a uniform rate 
of interest would yield, are undulatory lines fluctuating about an average 
medium curve. ... Just as certainly there is a curve of increase for the 
given family, community, or race, though with periods of decrease. 


The duration of the periods is long for the human race as a whole, less 
long for nations, fairly short for communities, very brief for families.'!*° 


The rate of population growth, Pareto’s analysis implied, would fall off in 
consequence of the increasing supersession of “individualism” by “‘collec- 
tivism.” “‘Crystallization” was “‘setting in, precisely as happened in the case 
of Rome,” and men were praising the very Byzantine institutions which a 
century earlier they had condemned.'”° Under the coming collectivism, the 
rigidified institutions of the state would utilize, at first with success, the 
materials assembled by private initiative during the preceding period of 
freedom, when wealth and numbers had grown so remarkably; but, as in 
times past, the “increasing damage resulting from the crystallization of 
society”’ would pave the “‘way for decadence, which only a revival of flexi- 
bility and freedom of private enterprise can change into progress.” Then, 
and then only within limits, Pareto’s argument suggests, would the rate of 
growth of wealth and numbers rise.!7 

Pareto’s argument is not clear regarding the future of population growth. 
Presumably he meant something like the following: circumstances independ- 
ent of man fix the absolute upper limit to the productive capacity of an 
economy, and this in turn fixes the upper limit to numbers, the per capita 
demand on productive capacity being given. Upon the manner in which 
resources are used depends the extent to which actual and realized produc- 
tive capacity approaches the theoretical upper limit. The curve of total 
production and of population is essentially S-shaped, increasing at a de- 
creasing rate beyond the point of inflection. The form of the curve, however, 
is not so regular as that of a logistic curve, and the rate of increase does not 
taper off in an orderly fashion. Instead, as the economy crystallizes, the 
rates of growth of total production and of numbers fall toward, and possibly 


Way, Wis NG/iltss DAC), Agi, DAWG). 

125. T, 2316. Pareto attributed to ‘successive destructions of wealth” the failure of interest 
rates to fall to zero and the non-realization of such accumulations of wealth as “would result 
from real interest rates.” See T, pp. 1664-1666, and note, p. 1665, where Pareto comments on 
his failure to resolve, in the Cours, the mystery of compound interest. 

126. T, 2553, 2612. “Liberty” (in J. S. Mill’s sense of the term) was equally doomed to de- 
cline, because it is contrary to the motives and aspirations of the coming ruling class—the 
masses (T, 298). 

127. T, 2553 and notes; also notes to 2550, 2610-2611. On undulations see also Section VIII 
of this paper. 
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below zero. But an economy will not remain permanently crystallized; class- 
circulation and other forces eventually shatter the crystalline encasement. 
Then productivity, and with it numbers, surge upward, until again checked 
by the natural limits to expansion and by the growing strength of the forces 
of crystallization inherent in economic and social systems. Presumably, 
since productivity and numbers now approximate much more closely to the 
upper limits set by nature than they did in the late eighteenth century, and 
since consciousness of these limits in itself accentuates the crystallizing 
tendencies, sustained upsurges such as the nineteenth century witnessed 
are less likely to occur: the amplitude of cycles, as measured in terms of 
growth of production and numbers, will be narrower than in the past. 

Pareto’s analysis differs from present-day theories which treat the decline 
in population growth as an important check to economic activity and ex- 
pansion.'** In his scheme, population growth is essentially a resultant, even 
though it is one of the interdependent variables comprising the social sys- 
tem; its fluctuations are reciprocally interconnected with the undulatory 
elements in the social aggregate as a whole. 


VI. Opinion, Law, and Population Movements 


Pareto did not believe that population movements are much influenced by 
law or by subjective attitudes and opinions regarding such movements. 
He did not even include law among the determinants of social equilibrium;'”” 
while in his earlier works he sometimes described theories as mere verbal 
justifications of facts.!°° He looked upon law and opinion as more or less 
epiphenomenal in character—as reflecting or manifesting the more funda- 
mental elements by which human conduct, a considerable part of which 
is illogical, is shaped.'*! 


128. A. H. Hansen, American Economic Review, XXIX, 1939, pp. 1-15; A. R. Sweezy, 
Quarterly Journal of Economics, LV, 1940, pp. 64-79: P. M. Sweezy, The Theory of Capitalist 
Development, New York, 1942, pp. 222-226; and the writer’s ““Population Movements, Em- 
ployment, and Income,” Southern Economic Journal, V, 1938, pp. 129-157. Pareto apparently 
did not grasp Marx’s population theories; he in no sense anticipated the investment theory of 
Lord Keynes and his predecessors. 

129.T, 2060. See N. S. Timasheff, ““Law in Pareto’s Sociology,” American Journal of 
Sociology, XLVI, 1940, pp. 139-149. 

130. M, p. 433; also pp. 415-416, 432. In the Trattato (149-150; see also Parsons, op. cit., 
pp. 187, 190ff.) Pareto distinguished carefully between the objective aspect and the subjective 
aspect of social phenomena, and described as logical actions those which conjoined means 
to ends from the standpoint of both the subjective doer and the adequately informed outside 
observer. Political economy deals largely with “logical actions” (T, 152). “In ordinary logic,” 
he pointed out (T, 514), “the conclusion follows from the premises. In the logic of sentiment 
the premises follow from the conclusion.” 

131. This thesis, foreshadowed in his earlier writings, is developed fully, but with qualifi- 
cation, in the Trattato. See Section VIII below. Pareto did not deny importance to ideas. See 
T. Parsons, ‘““The Role of Ideas in Social Action,” American Sociological Review, III, 1938. 
Ppp. 663-664. 
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“The question of the growth of population and of obstacles” thereto is 
one of those with which men appear unable to concern themselves dis- 
passionately, economic and other factors operating in combination to shape 
opinions on this matter. For the ratio of numbers to wealth is among the 
most powerful of social facts, impinging upon many interests and affecting 
various motives. Frequently spokesmen for a given class support policies 
at variance with its basic interests, either because they are not aware of 
these interests, or because other elements, inconsistent with these interests, 
shape their attitudes. Such discrepancy between subjective attitude and ob- 
jective interest, however, if expressed only in terms of belief, law, or 
opinion, exercises little if any influence upon population movements, for 
these are regulated by other circumstances. Seemingly, opinion is condi- 
tioned by the population situation: when the population of France was 
growing, savants and statesmen preached Malthusianism; when it became 
stationary, they called for increase.'*” 

In consistence with his view that class interests are not in harmony,'** 
Pareto pointed out that population growth affects differently the interests 
of the several classes composing society, operating directly to alter the 
comparative numerical size of these classes, and indirectly to redistribute 
power. Thus great population growth is to the interest of the wealthy and 
of the political oligarchies, assuming the distribution of power to be unaf- 
fected thereby, because when labor is abundant it may be purchased on 
terms favorable to employers, and when subjects are numerous, the power 
of the politically dominant class is great; for opposite reasons it is to the 
interest of the masses that they restrict their numbers. If, however, the 
distribution of power does not remain constant in the face of population 
growth, the effect of population growth upon the respective interests of the 
well-situated minority and of the mass of poor may be otherwise. Suppose 
that population growth alters the probability of revolution. Suppose that 
revolution can be accomplished with greater ease when the masses are 
misery-ridden, and that population growth makes for misery. Then the 
leaders of the masses may properly urge them to multiply and augment 
their misery,'** while the spokesmen for the dominant classes may with 
propriety preach family limitation and so try to avert population pressure 
which threatens their security. If, on the contrary, revolution is more likely 
to take place when the poor are enjoying comfort—and this supposition is 
more nearly in accord with the facts'**—the dominant classes, provided 
that they are actuated solely by the economic motive, will seek to check 

132. M, pp. 415-420. 

133. This view runs through his works; e.g. see S, II, Chap. 12. 

134. Some Italian syndicalists argued that family size should not be limited, inasmuch as a 
high birth rate would depress wages and hasten the revolution. See R. Michels, Revue d’éco- 
nomie politique, XX VII, 1913, pp. 614-616, 624-625. 


135.M, pp. 401-404. Cp. L. P. Edwards, The Natural History of Revolution, Chicago, 
1927. pp. 33ff. Pareto believed that ‘‘socialist sentiments augment as the result of a long period 
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the spread of comfort, while the leaders of the poor will fight for its dif- 
fusion. '*6 

The population doctrines and policies advanced by spokesmen for given 
social classes, however, often run counter, just as does the procreative be- 
havior of some members of these classes, to the true interests of the classes 
in question. For this several circumstances are responsible. Neither spokes- 
men for a given class nor all its members are completely aware of the true 
interests of the class to which they belong. Long-run advantage is sacrificed 
to short-run advantage. Non-economic motives (e.g. ethical, metaphysical, 
aesthetic, etc.) issue in behavior at variance with economic interest. Thus, 
in Pareto’s day, members of the upper classes stood for contradictory 
policies and practices; many opposed birth-control on religious, ascetic, or 
hypocritical grounds,'*’ while others (nationalists and conservatives) 
favored the enactment of populationist measures; yet others sanctioned 
birth-control as a means of conserving the family patrimony. Generally, 
blindness to their real interests, together with ethical motives and physio- 
logical decadence, was preparing the ruin of the upper classes. 

Contradictory policies and practices were pursued also in the lower 
classes. The leaders of the poorer classes—‘“‘in a word the members of the 
new élite who are preparing to dispossess those of the ancient élite’ — sup- 
posed at times that misery, at other times that comfort, conduces to revolu- 
tion; for this reason some favored population restriction, while others (e.g. 
the radical-socialists in France), unaware that populationist legislation would 
destroy the basis of their power, supported such legislation. The poor them- 
selves, because of their desire for the earnings of child-labor, or because of 
imprudence, often were very prolific. Moreover, the desire of the poor for 
present material and sexual satisfactions pressed even those of their leaders 
who were aware of the need for population restriction to ignore the popula- 
tion question and to promise instead that, when capitalism had been de- 
stroyed and the “golden age” established, “‘all these wants, all these desires” 
could be ‘‘satisfied unreservedly.”’!** 

Equally contradictory were the population policies of politicians. They 





of peace and of the growth of wealth,’ whereas counter-sentiments tend to become weaker. 
See M, p. 401; S, I, pp. 62-75. 

136. M, pp. 416-417. 

137. For the opponents of birth control, for sex reformers, and for anti-libertarians generally, 
Pareto, who by temperament and practice apparently was a sybarite (Borkenau, op. cit., p. 15), 
manifested distaste. See T, 1344-1345, 1352: S, I, pp. 96-97: Le mythe vertuiste et la lit- 
térature immorale, Paris, 1911, pp. 20-22. Birth control, he said, was viewed by its opponents 
as a worse crime than blasphemy or treason (T, 1126-1127, 1345). He enumerated St. Jerome’s 
qualms regarding pregnancy and commended his writings to the opponents of birth control as 
in need of expurgation (T, 1370). 

138. M, pp. 416-419. Some (among the people) went so far as to maintain that satisfaction of 
the sexual instinct must be subject to no restriction; or that, because of the decline in natural 
fecundity allegedly attendant upon increase in intellectual activity, there was nothing to fear 
from unrestrained satisfaction of sexual desires. 
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were always avid for subjects to despoil,'*” and therefore usually pretended 
that Malthusianism was against the interests of public and country;'” yet 
they supported policies that checked rather than stimulated population 
growth. They piled up governmental expenditures and swelled the tax bur- 
den; they wasted resources on military expansion and colonial expeditions; 
they imposed tariffs,'*! thereby destroying wealth and increasing the cost 
of living. In general, they ignored the fact “that the best way to favor the 
reproduction of men, as that of animals, is to assure them a certain degree of 
well-being.’’!*” 

Law, religion, and moral preachings exercise little if any influence upon 
population movements, Pareto concluded; they can do little more than sanc- 
tion what the moeurs (which rest in considerable measure upon economic 
facts) support,'** or what is consistent with the prevailing residues or senti- 
ments.'*4 Roman populationist legislation accomplished nothing; Colbert’s 
measures failed, as did those enacted during the French Revolution; late 
nineteenth-century French legislation had been equally ineffective, in part 
presumably because protectionism, militarism, and socialism were con- 
suming French capital.'*® The reproductive response of a people to increases 
in wealth depends upon their tastes and habits, upon the standard of life. 
Accordingly, such increases in wealth and well-being as would stimulate 
slaves or Hindus to multiply, or as had caused medieval populations to grow, 
were not sufficient to impel the French and other western peoples to aug- 
ment in number.'*® 


VII. Optima 


The population of an area may be described as at an optimum level when 
the value of some index of human activity or condition, which varies with 


139. ‘Politicians desire to have the maximum of taxpayers to skin, and it is truly amusing 
to hear them lament over the much too slow increase of their subjects” (C, 209, n.). In the past 
only honest men like Voltaire and Montesquieu had criticized those who said that the multi- 
plication of subjects is the Prince’s chief interest. See C, 209; T, 1499. 

140. Politicians plumped for Malthusianism when they feared proletarians were increasing 
too rapidly (T, 1499). 

141. Later he observed (T, 2208) that protectionism might stimulate class-circulation 
sufficiently to offset the direct economic effects of tariffs. See below, Section VIII. 

142.C, I, pp. 140n., 143n., 143-144. The vices and the prejudices of the directing classes 
and of the people were primarily responsible for the destruction of wealth (C, 552). 

143. C, 245, 259-262, 580; S, II, p. 10. Economic resources can be used, however, to reduce 
preventable mortality (C, 241-242). 

144. T, 1499. In his earlier works he had noted the importance of sentiments; in the Trattato 
he reduced much of his analysis to terms of interests and residues. See below, Section VIII. 

145. C, 264-265: S, I, p. 82. Such legislative non-accomplishment “may indeed be, in part, 
the effect of future socialist laws” (C, 264). 

146. C, I, p. 143n. Elsewhere (C, 561, 567, notes) he criticizes De Laveleye for proposing 
that the French people, in order that they may increase, adopt the Javanese form of social 
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numbers, stands at maximum. Some indices stand at maximum when a 
population is small, others when it is large; hence what constitutes an opti- 
mum number is conditioned by the index being maximized—a military 
maximum calls for a larger population than does a per-capita-output opti- 
mum. Furthermore, the population that maximizes a given index from the 
standpoint of any one class may be greater or less than that which maximizes 
the same or a similar index from the standpoint of some other class: the 
population consistent with a maximum wage level is smaller than that con- 
sistent with a maximum rent level. Again, what constitutes the present 
optimum number for any class and index is conditioned by the comparative 
weights assigned present and future circumstances. Finally, both the rate 
of population growth and the distribution of this growth among classes, 
as distinguished from mere size of population, may affect the values of 
certain indices. There is, therefore, no one optimum, even though, within 
limits, as numbers rise above the zero level, all indices may increase in 
value; for when population reaches given levels some indices begin to fall 
in value, whereas others continue to increase. Moreover, as non-demo- 
graphic circumstances change, the functional relationship between numbers 
and given indices changes. 

Pareto analyzed at length the indices of ophelimity and utility which may 
be maximized, but he did not examine in detail the functional relations 
between population density and growth, on the one hand, and these indices 
on the other. In the main he discussed inter-group conflicts in interest with 
respect to numbers, and divergences in the movement of the several indices 
in relation to that of population factors. 

In the Cours, in which his chief concern was with ophelimity or individual 
satisfaction, he touched upon the relation between numbers and both opheli- 
mity and utility.'*7 He identified four distinct population maxima: (a) of 
ophelimity, or individual satisfaction; (5) of utility for the human species, 
or for one of its determinate parts; (c) of the number of individuals composing 
a nation; (d) of the military and expansionist force of a nation, which depends 





organization. A Frenchman is not content with a daily fistful of rice. Moreover, the civilization 
produced by the Javanese dessa, or by the Russian mir, has not attained the level of the Graeco- 
Roman or modern western worlds, where private property has prevailed. Elsewhere (S, II, pp. 
10, 35) Pareto described the populationist proposals of Plato and Morelly as superior to those 
of the French and other populationists, who advocated that men multiply without limit but said 
nothing of providing subsistence. 

147.Ophelimity refers to individual pleasure or satisfaction; it describes a subjective prop- 
erty of a thing, dependent upon both the thing and the individual, in virtue of which the need 
or desire of this individual is satisfied. Utility refers to what is “‘useful’’; it designates any 
property of a thing favorable to the development and prosperity of an individual, race, species, 
or other group. (See C, 5-10, 181: also T, 1918.) Pareto later showed (e.g., M, pp. 547ff.) the 
theory of equilibrium to be independent of concepts of ophelimity, utility, etc.; but, as Hicks 
observes (Value and Capital, London, 1939, p. 19), he did not completely give up the use of 
these concepts. 
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on both the quantity and the quality of the population.'** One may infer 
from his general discussion that while each of these indices increases, within 
limits, as population increases, the population total which maximizes some 
one of these indices will be greater or less than the total which maximizes 
some other of these indices; e.g. the population consistent with the maxi- 
mization of ophelimity is smaller than that consistent with the maximi- 
zation of the military and expansionist force of a nation. One may infer 
also that the actual population total will not tend to fall much short of the 
smallest of these maxima, or to exceed the greatest. 

The population consistent with the maximization of ophelimity does not 
coincide, as a rule, with that consistent with the maximization of one of 
the measures of utility. Ophelimity may run counter to utility; “the hedonis- 
tic maximum of the individual, to that of a nation or species’’;'*® while 
the utility of the individual may not coincide with that of the species. 
Preservation of the race or species in number, or its augmentation, may call 
for greater fertility than is consistent with the maximum of ophelimity of 
individuals; and it may give utility to practices (e.g. protection of the young) 
which do not posses utility from the individual point of view. Greater 
fertility than is consistent with the maximization of the ophelimities of 
individuals is required to insure the maintenance, or improvement, of the 
quality of the race; for when gross fertility is relatively great, selective 
mortality more effectively eliminates the unfit (i.e. the less fit deviates from 
the average type).!°° 

The population which maximizes ophelimity for the members of one 
group frequently differs from that which makes for a maximum of ophelimity 
for members of other groups. The “maximum of ophelimity of the directing 
classes” is usually at variance with that of the working classes; and it rarely 
coincides “with the maximum of utility for the nation, or of the human race.” 
In like manner, the maximum of ophelimity for any other one class, con- 
sidered in isolation, tends to differ from that of other classes and from that 
of utility for other groups.'*! ‘“The ophelimity of parents is not identical with 


148. C, 209. 

149. C, 173, 208: also C, I, p. 141n. Elsewhere (C, 628) he states that ophelimity and utility 
for an individual do not coincide when the individual cannot foresee the consequences of 
his actions, or when he cannot accurately compare the future with the present. 

150. C, 627-629: M, pp. 63, 424, 425. The discrepancy between the fertility levels consis- 
tent, respectively, with the maximization of individual ophelimity and with the improvement 
of the race is very great when the individual is not susceptible of inheritable modifications; 
then selection must operate by destroying large numbers of relatively unfit and so occasion 
much suffering (C, 629). Elsewhere (M, p. 425) he observes that a proper balance must be 
struck between the utility of the species and that of the individual, but he does not suggest 
a common denominator or set of weights to accomplish this. (However, see T, pp. 1466- 
1470, notes.) 

151.C, I, p. 141n.; M, pp. 416-419, 501-503, 666. Elsewhere (C, 209n.) he observes that 
“the politicians want the largest possible number of taxpayers to despoil’’; and he notes the 
similarity between this view and that of rulers as reflected in the writings of the Mercantilists. 
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that of children,” for it is the parents, and not the child, who choose to trans- 
form savings into personal capital; whence it is “the egoism of the parents, 
putting in the world more children than they can conveniently nourish, 
which is the cause of a great part of the miseries of humanity.’’!°” 

In the Trattato Pareto inquired at length into the nature of utility and into 
the relations between various species of utility, but he barely touched upon 
the relation between utility and numbers. He distinguished between opheli- 
mity and utility, and between the individual and the collectivity point of 
view. Ophelimity for a collectivity is at a maximum when further change, 
while it serves to augment the ophelimity of some individuals, diminishes 
that of others. It therefore is analogous to, but not necessarily identical 
with, given individual maxima. There can be no maximum of ophelimity 
of a collectivity, because the ophelimities of individuals are heterogeneous 
and not addable. In the realm of utility, Pareto, as a sociologist, distinguished 
between utility to the individual and utility to the community or collectivity, 
and between the maximum of utility for the community and the maximum of 
utility of the community. The maximum of utility for a community is es- 
sentially a sum arrived at after heterogeneous utilities have been reduced 
to terms of a common denominator. The maximum of utility of a community 
presupposes an end which the collectivity as a unity ought to pursue.'** 

Pareto built no optimum theory of population on any of these species 
of utility or ophelimity. A population factor—density, size, rate of growth— 
is at the optimum when some index which is conditioned by the population 
factor is at a maximum. Pareto’s analysis reveals that the various indices 
of ophelimity and utility do not continuously vary together and in the same 
direction as some other “independent” variable (e.g. population factor) 
changes. Thus, what constitutes a population of proper size, or a rate of 
population growth of proper magnitude, depends upon what index of utility 
(or ophelimity) is to be maximized. Maximization of the utility of the 
community in terms of prestige and military power calls for as large a popu- 
lation as is attainable short of impoverishing the community. Maximization 
of utility for the community calls for a much smaller population and a lower 
growth rate, for now sacrifices must be balanced against the profits accruing 
from prestige and military power. When proletarians “‘refuse to have chil- 
dren because children merely increase the power and profits of the ruling 
classes, they are dealing with a problem of maximum utility for the com- 


152.C, 268. Hence parents must be charged with the tutelage of their offspring. Elsewhere 
(C, 567n.) he says it “is not the task of economics” to say whether it is better for men to multiply 
like rabbits, as do the Javanese, or to carry their “aspirations further,’ as do the English. 

153. Parsons concludes: “This basis of unity Pareto finds in the last analysis to lie in the 
necessary existence of an ‘end the society pursues.’ That is, the ultimate ends of individual 
action systems are integrated to form a single common system of ultimate ends, which is the 
culminating element of unity holding the whole structure together.” See op. cit., p. 249, his 
italics; also pp. 241-249 on Pareto’s “social utility.” See Pareto, T, 2110-2143, 2271, 2408n.; 
cp. M, pp. 501-503. 
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munity.’’ The counter-arguments of the ruling classes usually run in terms 
of the maximum of the community, even though they are commonly dis- 
guised in terms of the maximum for the community.!*4 

Pareto’s discussion of the relation between numbers and population 
growth, on the one hand, and indices of ophelimity and utility, on the other, 
indicates that while he did not suppose population to move in a manner 
consistent with the maximization of any one of these indices, he did believe 
that the equilibrating forces within society served to limit the extent to which 
population movements could cause the indices of ophelimity and of utility 
for the individual and the community to deviate from their maximal values. 
That equilibrium which gives the maximum of ophelimity is not attained, 
because population movements depend upon non-economic as well as upon 
economic conditions;'*® but it will be approached, inasmuch as population 
growth is determined so largely by economic conditions,'*® and as there is 
a limit to the extent to which imperfections of foresight and knowledge 
can cause numbers to exceed, or fall short of, the level consistent with the 
maximization of ophelimity or utility from the individual point of view.'*7 
There appears to be a limit also to the extent to which the distribution of 
residues can deviate from that which is consistent with the maximization 
of utility.!°* One may infer from Pareto’s discussion that so long as an in- 
crease in numbers tends to increase the value of each of the indices of opheli- 
mity and utility, numbers tend to grow; but that when further increases in 
number decrease some indices, while increasing others, resistance to growth 
begins to augment.!*” 


VIII. Heterogeneity And Selection 


In the Manuel, in which as in the Cours he was primarily concerned with 
the problem of economic equilibrium, Pareto declared that the character 


154. Earlier (M, pp. 17-19, 475-476) Pareto observed that man is a homo ethicus as well 
as a homo oeconomicus; whence particular interests tend to be hidden in the form of the general 
interest. 

155.C, 172, 268. ‘“Free competition assures the maximum of ophelimity” on condition that 
“each individual is free to choose, between two courses, which he prefers”; this maximum 
“is obtained only when the production of men is proportioned to the need for personal capital” 
in the same manner as the production of locomotives is proportioned to the need for them 
(C, 268, also 473, 729). See also next note. 

156.C, 182: and T, 152, where economic action is described as largely logical; see also 
Sections I and III of this paper. “‘In so far as he acts logically, every individual tries to secure 
a maximum of individual utility.” See T, 2131, 2122: also 2118-2119, where he says that indi- 
vidual utility is sacrificed to collective utility, as a rule, in virtue of non-logical impulses, and 
2143, where he states that the form of society is not determined solely by logical thinking. 

157. C, 41, 172-173. 267-268, 628-629. 

158. T, 2316, 2418, 2429. 

159. A. M. Carr-Saunders had something of this sort in mind when he wrote that the desirable 
density of population tends to be approximated. See The Population Problem, Oxford, 1922. 
Pp. 230, 236, 292. 
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of a society is determined principally by four species of facts: heterogeneity 
and hierarchy, natural and social selection, the succession of aristocracies, 
and per capita wealth.'®° His discussion of social physiology in the Cours 
is in similar vein. In the Trattato, in which he was concerned with social 
equilibrium, Pareto treated at length of heterogeneity, inter-class circu- 
lation, and selection; but he made no use of his well-known curve of income 
distribution and did not discuss natural selection.'*' 

Society, he always supposed, is “‘a hierarchically organized heterogeneous 
mass”; it is at all times dominated and governed by an élite, or aristocratic 
minority, composed predominantly of superior individuals well endowed 
with qualities that assure power.'®? He looked upon society, furthermore, 
much as if it consisted of an underlying immobile and relatively changeless 
human mass surmounted by a mobile and changeful human super structure; 
for he viewed social change as largely the product of the inter-class circu- 
lation of individuals, and historical oscillation as largely the result of the 
replacement of one aristocracy or superstructure by another. 

From his analysis of income distribution Pareto drew inferences con- 
cerning the organization of society and the qualitative composition of its 
personnel; for he supposed that the distribution of human qualities and 
differences which presumably underlie income distribution also determine 
in significant degree the organization and the power relationships of society. 
The form of the curve of income distribution,'®™ as developed by Pareto, 
“is the result of all the forces that act upon society”; it does not vary greatly 
in space, in time, or with social organization, and it does not descrive the 
binomial distribution. It reflects the “‘nature”’ of men, the distribution of 
the ensemble of qualities favorable to the acquisition and retention of wealth: 
“it probably depends upon the distribution of the physiological and psycho- 


160. M, p. 425. The concept of hierarchy may be employed in two ways: it may be used to 
describe the unequal manner in which power, or control, is distributed among the individuals 
composing any social organization, such as a corporation, a society, or a state: it may be used 
to describe the fact that men, when rated in terms of some index of quality or capacity, differ 
markedly, a few ranking high, and many ranking low. The condition of hierarchy, in the former 
sense, originates in the nature of social organization; in the latter sense, in the nature of man. 
It is with hierarchy in the latter sense that Pareto is primarily concerned. 

161. In the Trattato, in which he developed views foreshadowed in the Manuel and the 
Systémes Socialistes, he refers only once, but with approval, to the income curve (T, p. 43): 
he emphasized the limitations to social Darwinism (T, pp. 828, 1770. 2142). 

162.M, pp. 422-423. 380; S. I; p. 28. Pareto claims to use the term aristocracy in the 
etymological sense of “better.” In his earlier works he draws upon O. Ammon, M. R. Benini, 
J. Novicow, V. de Lapouge, and others. Livingston points out (T, p. 1477, n.) that Pareto 
fails to acknowledge his indebtedness to J. Bentham, G. Mosca, J. G. Frazer, and others. 

163. The income curve is skewed toward the large values of income, its variation from the 
modal income value toward inframodal values being limited by the fact that those who receive 
less than the minimum required to live must disappear (M, pp. 384-385). While the curve for 
all incomes may be expressed as a straight line, that for incomes from labor is concave. that 
for incomes from mobile capital, convex (C, pp. 958-959). 
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logical characters (caractéres) of men,”’'*4 and perhaps also upon the manner 
in which capital is combined with men. Disposing men according to any 
particular aptitude or talent will yield a similar distribution: the facts of 
heterogeneity and hierarchy are independent of the index employed to grade 
men. “The classes called superior are also generally the most wealthy.” 
It follows, from the dependence of the distribution of income upon the 
‘“‘nature’’ of men, that inequality is susceptible of appreciable reduction, 
and economic organization of significant modification, only in proportion 
as the “natures” of men are susceptible of alteration.'® 

The position of individuals on the income curve is subject to change, and 
the average level of income may rise or fall, but the form of the curve is 
comparatively constant. The colt becomes a horse, and movements occur 
within each, but the form of the animal persists. An income class increases 
in absolute magnitude when births exceed deaths within this class, or when 
more individuals move into this income class from neighboring classes than 
pass out of it into neighboring classes; it decreases in magnitude when move- 
ments of an opposite character occur. If, however, the magnitude of a 
given class changes, and that of other classes does not change correspond- 
ingly, repercussions set in until the magnitude of the class in question once 
again is in proper relation with those of other classes. If, for example, deaths 
exceed births in a given class, this deficit tends to be compensated by the 
movement of wealth and by the immigration into this class of individuals 
from neighboring classes. Where, as in France, family size in the wealthy 
classes is relatively small, and barriers to circulation do not exist, the poorer 
classes have relatively better opportunity for advancement, and the rate of 
inter-class circulation is greater, than in countries where family size among 
the wealthy is relatively large.'*® 


164.C, pp. 957, 960, 962, 994, 1008, 1012: M, pp. 384-385; S, I, pp. 26-28, 161-164. 
Pareto admitted that the part of his curve relating to incomes at or very near the bare sub- 
sistence level was hypothetical, and suggested that in ancient times, when famines were fre- 
quent, the relative number of incomes in the neighborhood of bare subsistence was greater 
than in modern times (M, pp. 384-386). Critical evaluation of this curve does not fall within 
the scope of this paper. For an appraisal of Pareto’s assertion that the form of his curve is 
stable, see C. Bresciani-Turroni, Econometrica, VII, 1939, pp. 107-133. Fora general account 
and good bibliography see H. T. Davis, The Theory of Econometrics, Bloomington, 1941, 
Chap. 2. Davis (ibid., pp. 201ff.) suggests that political stability comes to an end when what 
he calls the “concentration ratio” rises above, or falls below, stipulated critical values; Pareto 
did not pursue this tack. (See next note.) For a critical appraisal of the views of Pareto and 
others on the relation between ability and income, see H. Staehle, “Ability, Wages, and 
Income,”’ Review of Economic Statistics, XXV, 1943, pp. 77-87. 

165.C, pp. 1008-1012; M, pp. 388-389: S, I, p. 28, also II, pp. 160-173: “La question 
sociale,”’ loc. cit., p. 44. He observed (ibid., pp. 44-45) that inequality is not permanently 
determined by purely economic influences; it is modified, periodically, by the intervention of 
other factors, principally armed force, and now perhaps by political action. He supposed, 
presumably, that the factors which make for inequality always operate to restore it, even 
though it may be temporarily reduced. See also S, I. pp. 161-164, where he traces the supposed 
effects of collectivism on income levels and distribution. 

166. C, pp. 1002-1006. 
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Intra-society heterogeneity was frequently denied. For this, said Pareto, 
several circumstances were responsible: egalitarian prejudices, which 
attributed inter-individual differences to differences in environment; the 
pretensions of authors (e.g. Lombroso)'® to greater precision than the facts 
warranted; the disposition of writers (e.g. Lapouge) to infer conclusions and 
formulate policies at variance with both theory and reality. It did not follow, 
for example, from some men’s possessing certain qualities in greater 
measure than other men, that there existed a class (or race) “absolutely 
better” than the rest of the population, or that the better “‘must” govern 
the others.'** 

In one of his earlier works Pareto considered selection of three sorts: 
control of the maladapted, amelioration of the race, and vertical social 
mobility. Concerning the first he observed that the sentiment of justice, 
which protects society against its maladapted members, was being super- 
seded by the sentiment of pity; whence the controls which make for social 
stability were growing weaker. Neither education of the maladapted nor 
threatening them with the consequences of their actions was an adequate 
means of control; while suppression of the maladapted, although in itself 
efficacious, was not practicable, because it led to frightful abuses and ran 
counter to the socially indispensable sentiments of altruism and pity. He 
did not resolve this problem, but he did imply that the force of the senti- 
ment of pity needed to be diminished if adequate control of the maladapted 
were to be achieved.'® 

Most important of the selective agents upon which the quality of the race 
depends are natality and mortality, particularly the latter. Natural selection 
varies in intensity and character with income class. There is no eugenic 
selection among those whose incomes are at or near the bare subsistence 
level, and fall below it when individual or collective circumstances worsen; 
for here intense poverty and its concomitants eliminate good and bad 
elements alike. In the class next above, consisting of persons with in- 
comes slightly above bare subsistence, “selection operates with maximum 
intensity’; for here the incomes received, while sufficient to preserve the 
“better elements,” are not adequate to save all, the weaker elements being 
eliminated in large measure through high infant mortality, passage into the 
bare subsistence group, and the ravages of alcoholism, tuberculosis, etc.'”° 
Here are hammered out new aristocracies to replace those which degenerate; 
whence it is important for the future of a collectivity that selection remain 


167. He commented critically on Lombroso’s work in two notes in Giornale degli economisti, 
ser. 2, XIII, 1896. pp. 449-454. XIV, 1897, pp. 502-506. 

168. C, pp. 993-996, 1000. One may say only that some races possess in higher degree 
than others qualities suited to enable them to prosper in given places and climates (997). 
Nationalistics prejudices favored the doctrine of inter-society heterogeneity (993). 

169. S, II, pp. 133-139. 146-152. See below on eugenics. 

170. Alcoholism in part offsets the tendency of income increases to relax selection. 
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rigorous in this class. In the higher income classes, which include the aristoc- 
racies, selection is not intense, because incomes are great enough to pre- 
serve relatively large numbers of feeble, incapable, or vicious individuals 
who would be destroyed if situated in very low income classes. The conse- 
quent accumulation of inferior elements in the upper and aristocratic classes 
is a principal cause of their tendency to decay and disappear; and when it is 
accompanied by an accumulation of superior elements in the lower classes, 
social instability and revolution usually ensue.!”! 

Pareto admitted the possibility of dysgenic selection, but rejected the 
proposals of the eugenists. A society might deteriorate in quality, and in 
consequence social equilibrium might be upset if, with the progress of 
civilization, too many subjects of choice (i.e. individuals in whom life 
activity is most intense) were siphoned out of the inferior classes at the same 
time that diminution in the intensity of natural selection in these classes 
was serving to reduce the potential supply of choice subjects. Presumably 
enough subjects of choice were being furnished to the upper classes and 
cities, which both attracted and consumed them, by rural populations and 
also in some places (England, America) by laboring classes. Whether in 
time supply would fall short was not discoverable from available statistical 
data.'”? But if it did, a solution was not to be found in the “new ‘eugenic’ 
logic.”” The evidence did not support the eugenist view that dysgenic 
selection had destroyed ancient Rome, or their supposition that the pre- 
vailing aristocracy produced more persons of native intelligence than did 
the working classes. Furthermore, eugenics could never accomplish its 
purpose —sacrificing the ophelimity of the individual to the utility of the 
species — because, since man’s nature was not susceptible of radical change, 
his behavior would continue to be conditioned by considerations of indi- 
vidual ophelimity and utility, as well as by those of utility of the species; 
and were force employed to overcome the nature of man and put eugenic 
measures into effect, the evil results would outweigh the benefits. From 
denying liberty to men afflicted with certain diseases it was but a step to 
denying liberty to men who entertained certain opinions, while from the 
establishment of state monopolies and the closed shop it was not many 
steps to the restriction of reproduction to the eugenic few and to the trans- 
formation of men into sheep. In the eugenist’s scheme “‘the choice of the 
“eugenic’ and the care of the propagation of the race’”’ were handed over to 

171. M, pp. 385-388, 429; C, pp. 1027-1029: S, I, pp. 28-33, II, pp. 139-141, 147. Pareto 
approved the theory of selection of Pfeffer, who believed that it operated by destroying the 
worst. He criticized Pfeffer’s supposition that the numbers of individuals in the various living 
species are in stable equilibrium, saying that while the various forms of life are in equilibrium, 
it is dynamic rather than static in character. See C, p. 627. 

172.C, 1029-1031: S, I, pp. 32-33. Pareto refers to the studies of Ammon, Jacoby, and 
Topinard, who claimed that dolichocephals, persons of activity and intelligence, tall blonds, 


and short brunettes were attracted on balance to designated cities (C, 1030n.). Pareto appears 
not to have kept abreast of studies in human heredity. 
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the politicians composing the State.’ This scheme Pareto rejected on 
grounds of both efficacy and sentiment. He supposed, as did De Molinari, 
with many of whose opinions he was in accord, that amelioration of the race 
must be sought through individual morality: were men prudent and fore- 
sighted, they would procreate no more children than they could rear satis- 
factorily; and they would avoid procreation, if they were afflicted with 
hereditary defects.'4 

Pareto discussed social selection in his earlier works, but much less 
fully than in the Trattato. Two opposed sets of forces, one making for 
stability and the other for mutability and selection, were operative in 
collectivities. Sometimes one, sometimes the other, was ascendant, the 
opposition between the two usually assuming the form of a struggle between 
the older and the newer (or incipient) aristocracies. Mutability and selection 
originated in the desire and capacity of some men for advancement in the 
social hierarchy; they flourished when circumstances were favorable, as, 
for example, when prices were rising. Stability originated in both the 
institutions of private property and inheritance and the desire of the well- 
situated groups and aristocracies to perpetuate existing social arrangements 
of especial advantage to themselves. The maximization of utility is contin- 
gent, Pareto’s analysis suggests, upon the striking of a proper balance be- 
tween the forces favorable to stability and those favorable to social circula- 
tion and change. In the absence of such balance, disadvantage outweighs 
advantage. For example, when the dominant groups and aristocracies froze 
existing societal forms and arrangements, and thereby unduly checked 
societal circulation and the ascent of superior individuals located in the 
lower ranks, the dominant classes tended in time to become enfeebled, 
because of the lack of sufficient able recruits; and, upon circumstances 
becoming propitious for change, they tended to be overthrown or displaced 
by the superior elements accumulating in the lower ranks.'” 

In the Trattato Pareto inquired at length into the roles of heterogeneity 
and the inter-class movement of individuals, employing, as a key to un- 
dulatory and other forms of group behavior, the concept of residue. Analy- 
sis of non-logical action, in especial of “derivatives” or “non-logico- 
experimental” theories,'® revealed, besides factual data, certain variable 
and contingent elements, i.e. derivatives, and a residuary, substantial and 
essentially constant element or nucleus, the residue. The residues, which 

173. C, 998-1001. Pareto occasionally described politicians in terms remindful of an ornithol- 
Ogist’s account of the cow bird. Were physicians appointed to pass on eligibility to marry 
and then to fall under the control of political rings, the latter would enjoy veritable gold mines 
(S, II, pp. 157-158). 

174. S, Il, pp. 156, 158-160. 

175.M, pp. 398, 425-432: S, I, pp. 28-56. 171-172. 

176. For the meaning assigned to “derivative” see T, 847. 855, 862, 868, 1397, and p. 


1916: also Livingston’s note to 868. On the difference between “‘logico-experimental” and 
“non-logico-experimental” see 13-14, 16 and pp. 1921-1930: also below, note 182. 
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correspond to “non-logical conduct,” are not sentiments or instincts; they 
“are the manifestation of sentiments and instincts just as the rising of 
mercury in a thermometer is a manifestation of the rise in temperature.”!”” 
Residues fall into six classes, each containing several genera and species: 
Class I, corresponding to the instinct for combinations, which is (among 
other things) the progressive element in human society; Class II, the per- 
sistence of aggregates (of sentiments), or the conservative force in society; 
Class III, need of expressing sentiments by external acts; Class IV, residues 
connected with sociality (e.g. uniformity, self-sacrifice, hierarchy); Class V, 
integrity of the individual and his appurtenances; Class VI, the sex resi- 
due.'’* Of these six classes of residues, I and II are by far the most important 
in Pareto’s scheme, the second conducing to idealistic and related forms of 
behavior, and the first fostering the pursuit of less idealistic and more 
materialistic objectives. 

While residues vary in intensity with the underlying sentiments to which 
they correspond,'”’ and while they may change in response to altered cir- 
cumstances or as the result of imitation,'*’ the substance of a class of 
residues, in its bearing upon human conduct, changes slowly and, as a rule, 
relatively little, modifications in some genera and species tending to com- 
pensate modifications in others;'*' only in the longer run may significant 
changes occur. (It is because the residues are so stable that Pareto is com- 
pelled to seek in inter-class circulation an adequate explanation of social 
oscillation.) Residues are interdependent: directly, in so far as they accentu- 


177. T, 798-800, 850, 875, and 868, where residue is defined. The precise meaning of the 
term residue is not explicitly indicated by Pareto: e.g. see 850-851, on relation of residue to 
instinct; 1845 on relation of heredity and environment to sentiment; 306ff., 850, 1690, on fact 
that residues have no objective existence. Parsons concludes, after thorough analysis, that in 
the early and analytical part of the Trattato residue means proposition, while in the applied 
part, following the classification of residues, they are treated as ‘“‘concrete tendencies of 
action.”” However, neither the residues nor the sentiments which they reflect correspond to 
the instincts of psychology, Parsons finds. He substitutes the concept ‘value attitude” for 
Pareto’s term “‘sentiment,”’ which includes both “value attitude” and a psychological element; 
the residue then becomes “an expression of the value attitudes underlying it,” and therefore 
in some instances an ideal end. See Parsons, op.cit., especially pp. 215, 218, 224-228, 267- 
268, 278n., 296-297. 

Derivations serve principally to indicate the forces determining social equilibrium (T, 1397, 
1403); they partially correspond to. or manifest, sentiments: directly, “sentiments that corres- 
pond to the residues in which they originate”; indirectly, sentiments to which correspond 
“residues [e.g. Class III] that serve for purposes of derivation.’’ Derivations reflect man’s 
feeling of need of logic; they clothe with logical or pseudo-logical reasoning the sentiments 
they manifest. See T, 798-802, 850, 1397, 1403, 1416, 1688, 1690, 1829, 1871, 2081. Deriva- 
tions are divisible into four classes: assertion; authority; accord with sentiments, interest, 
etc,; verbal proofs (1419ff.). See below, note 182. 

178. T, Chaps. 6-8, especially 888-889, 991, 1089-1091, 1113, 1207-1208, 1216, 1324. 
1396n. 

179. T, 1740-1743. 

180. T, 2003; on the propagation of derivations see 2004. 

181. T, 1699-1700, 1716, 1718, 1720, 1827-1828, 2552. 
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ate or weaken one another; indirectly, in so far as they support or offset 
one another and so determine social equilibrium.'* 

Residues —in especial, the relative proportions of Classes I and II in the 
several social strata—, social heterogeneity, and inter-class circulation, 
together with interests'*’ and underlying economic conditions, are the most 
important of the interdependent and interacting elements which determine 
the form and equilibrium of a social system,'** and which account for the 
oscillations and longer-run trends in such a system and its parts.'* So 
important, in fact, are the proportions in which residues function in the 
various social strata, ““especially the proportions of Class I and Class II 
residues in the ruling and subject classes, respectively,” that one may ob- 
tain a “rough outline” of historical and social developments by “centering 
the main attention on these proportions, other circumstances of importance 
being considered in subordination to them.’’'*® 

Social utility depends upon the ratio of I to II in the ruling class and in the 


182. T, 1736, 2080, 2088-2089. Whereas residues exert a powerful influence on derivations, 
the latter, except for their sometime accentuation of underlying sentiments, persist just so 
long as the associated residues persist; changes in derivations therefore are confined to form. 
See T, 1397, 1416, 1733. 1735, 1746, 1766-1767, 1770-1772. 1827, 1829, 1832, 1842- 
1843, 1860, 2146, 2206-2207, 2340, 2343. In “logico-experimental” (T, 13-14) science, 
when an assertion is refuted, the act of asserting ends, because the derivation (or doctrine) 
has no strong sentiments (or residues) to support it. In “matters involving sentiment and 
non-logical conduct,”’ on the contrary, opposition to or refutation of a derivation (or doctrine) 
will not deprive it of vitality so long as the underlying sentiments remain unweakened. See T, 
1397, 1416, 1826, 1834, and pp. 1921ff.; also Parsons, op. cit., pp. 224ff., 296ff. on ends and 
science in Pareto. 

183. Interests, which reflect underlying sentiments, just as do residues, and which fall 
largely within the economic sphere, spur individuals and groups to acquire material goods 
and instruments of power. The sentiments underlying interests resemble the sentiments to 
which Class V residues correspond; they enjoy freest play when Class I residues are as- 
cendant. The relative importance of interests is greater among modern than among ancient 
peoples. Since, as the economic determinists recognized, interests are of great importance in 
determining social equilibrium, Pareto considered them apart from the residues. See T, 1207, 
2009-2010, 2206, 2286, 2289. 

184. Extending his concept of economic system, Pareto described a social system as made 
up of molecules “harboring residues, derivations, interests, and proclivities” which ‘“‘perform, 
subject to numerous ties, logical and non-logical actions.” See T, 2079, “Sentiments depend 
On economic conditions, just as economic conditions depend on sentiments; ... there are 
similar correlations among the other elements” which determine the state of equilibrium 
(T, 2097). On social equilibrium and its determinants see also T, 1690, 2060, 2068, 2070, 
2091-2099, 2141, 2146, 2206-2207, 2552-2553. 

185. Oscillations are interdependent, as are the elements in which they occur (T, 2329, 
2338, 2344ff., 2552ff.). 

186. T, p. 1921: also 2413-2415. Hereafter the capitalized Roman numerals will represent 
the corresponding class of residues. Emphasis upon the ratio of I to II was warranted by their 
absolute importance, by the relation of I and II to interests, and by the relation between II 
and genera in other classes(e.g. IV and V). Pareto cautions that mere possession of I and II is 
not enough; proper use must be made of them. See T, 2415; also 1693-1694 on static and 
dynamic analysis of residue composition, and “rhythmical movement... in all social phe- 
nomena.” 
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subject class.'*’ In general, when I and II are not in balance in a society 
as a whole, it will be defective either in innovation and desire to adventure, 
or in stability and the perseverance and steadfastness necessary to carry 
out schemes; and these defects will tend to be reflected, and perhaps 
magnified, in the upper class. For each class there is a “most suitable” 
ratio: in subordinates and the masses Class II, which contributes persist- 
ence and firmness of resolve, and so conduces to the proper use of innova- 
tions, must predominate; among leaders and the élite Class I, which gives 
rise to innovation, must predominate, with the proviso, however, that 
Class II must be present in the governing class in sufficient measure to insure 
social stability.'** 

Back of Pareto’s emphasis upon the relative importance of the ratio of I 
to II in the ruling and the subject classes, respectively, and of inter-class 
circulation,'*” lies his supposition that the ratio of I to II, especially in the 
upper class, is very sensitive to “‘class-circulation,” the most dynamic of the 
determinants of social form and equilibrium. His line of reasoning, often 
implicit rather than explicit, suggests that residue composition in general, 
however important in itself, is not the really significant variable. First, 
since “‘classes of residues change but slightly or not at all,’’!”° at least in 
short periods, one can attribute inter-society differences in form and per- 
formance to inter-society differences in residue composition,'”! but one can- 
not attribute shorter run oscillations, in so far as they are imputable to 
residue changes, to shorter run oscillations in residue intensity and com- 
position in general. The variations in residue composition and in the intensity 
of II in total populations, traced by Pareto, together with his accounts of 
the effects of these variations, relate to longer run periods.!*? Second, while 
migration may alter the residue composition of a society, as it did in Rome, 
where the population, especially the lower classes, was transformed by the 
inflow from abroad, particularly from the East, of streams of individuals 
differing somewhat in residue composition from the Roman and Italic stock, 
an important part of the total effect may be exercised upon and through the 
upper class;'"? in fact, it often is impossible “clearly to distinguish the 


187. Here Pareto is concerned with residue composition; below he is concerned also with 
the quality of the membership of the several classes. 

188. T, 2184, 2227. 2254. 2419. 2424, 2427. 2429, 2513: on élite, see below. 

189.1 usually use the term “‘inter-class” rather than “class” before the term circulation, 
because the former suggests more firmly than the latter movement from class to class, and 
from sub-class to sub-class (e.g. from non-governing élite to governing Clite). 

190. T, 1720, 2417. 

191. As Pareto did: e.g., T, 1720-1721, 2419-2432, 2444, 2476. 

192. See his accounts of such variations and their effects in Athens, Rome, and medieval 
and modern Europe (e.g., T, 2343-2389). He comments several times on long-run changes: 
I have increased relative to II (2329, 2392); V relative to IV (1716), partly as a result of 
socialism (1858). 

193. T, 1840, 2360, 2546, 2549. The route of migration, however, had exercised much less 
influence upon civilization than Demolins has supposed, Pareto implied (T, 1730). 
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respective share that belongs to proportions of residues and to phenomena 
of class circulation.’'”4 

If it be granted that, while residues are important in shaping society, 
observed dynamics of social change cannot be adequately accounted for in 
terms of variation in residue composition in general, a more significant 
source of variation must be sought. Pareto’s theory of “‘class-circulation,” 
together with his conception of the role of the é/ite, supplied this significant 
source of variation. In all societies, power, initiative, and decision-making 
are largely vested in a small fraction of the population which, because it is 
so small absolutely and in relation to the remainder of the population, is 
especially sensitive to the accumulation in, or admission to, its ranks of small 
increments of population differing in quality or in residue composition from 
its initial membership. This small fraction, corresponding to the highest 
class (or classes) and called the é/ite, includes primarily individuals ranking 
highest in each branch of activity, and secondarily inferior individuals whose 
qualifications do not suit them for continued membership in the élite.'°° 
The élite is made up of two components: the governing élite, comprising 
high ranking governing and military personnel, and the non-governing @lite, 
consisting of the remainder; it includes the aristocrats, whether or not they 
occupy important places in the governing class. The numerically large 
portion of the population not part of the élite and corresponding to the lower 
classes constitutes the non-élite.'°° 

Because of its relative and absolute smallness, the élite, governing and 
non-governing, is numerically sensitive to the influx of small increments of 
population from the non-élite. Assume that of one hundred units of popula- 
tion ninety-four are in the non-élite, and three each in the governing and 
non-governing components of the élite: then the movement of one ninety- 
fourth of the non-élite into the élite will increase the latter by one-sixth; if 
the increments are evenly divided between the two components of the élite, 
each will increase by one-sixth; and if the increment moves initially into 
the non-governing élite and later passes over into the governing ¢lite, it 
will increase the latter by one-third. Since the residues, especially I in rela- 
tion to II, are not evenly distributed, or of equal intensities in the several 
strata of society,'’’ the movement of our hypothetical one unit, assuming 

NO An na Ailey 

195. Pareto does not always distinguish sharply between (1) é/ite in the sense of the class of 
individuals who, in virtue of their qualities, rank high in the several branches of human activity; 
and (ii) é/ite in the sense of those who, irrespective of their qualities, happen to occupy dominant 
positions in these several branches. Generally, in his treatment of ‘‘class-circulation,” he 
writes as if he conceives of élite in sense (i), inasmuch as the strategically situated class (or 
classes), whose composition is changing, does not include all elements definable as élite in 
sense (i) and therefore is changing for this reason as well as because the ratio of I to II is 
undergoing modification. See also note 200 below. 

196. T, 2026-2034, 2051-2052. 


197. T, 2041-2045. Generally, Class Il residues predominate in the several classes (e.g. 
farmers, workers, poorly educated) making up the non-élite or masses. Class I residues usually 
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it to differ in residue composition from the élite, will significantly alter the 
residue composition — particularly the ratio of I to Il—of the élite. Accord- 
ingly, because the form of a society, together with the manner in which 
power is used and the purposes to which it is put, depends so largely upon 
the residue composition of the élite, these three conditions change pari 
passu with modifications in the residue composition of the élite; whence 
Pareto considered inter-class circulation to be the major source of societal 
undulations. Thus a relative increase in I intensifies the innovating capaci- 
ties of the élite, removes restrictions on the play of the interests, and 
diminishes the capacity of the governing élite to preserve social stability 
and maintain itself in power. A relative increase in II strengthens the con- 
serving and stabilizing powers of the élite but, if it proceeds too far, it 
eventually reduces the innovating capacity of the élite to the point where 
either the society in question or the existing social equilibrium is endan- 
gered.> 

While inter-class circulation issues ultimately from the constant upward 
pressure of elements in the numerically large lower classes, it varies in in- 
tensity and character. As a rule “in the higher stratum of society Class II 
residues generally lose strength” until they are restored through gradual 
infiltration or revolutionary upsurges from the masses who are rich in I1.'*” 
When decadent elements are permitted, for any reason, to accumulate in 
the élite, its capacity to fulfill its functions is reduced; and its vulnerability?” 
to pressures, which is aggravated also by the accumulation of superior 
elements in the lower classes, is increased. When wealth can readily be 
amassed, inter-class circulation is great, and the ascent into the upper classes 
of bearers of Class I residues, who are adept at amassing and/or creating 


predominate in the non-governing élite, particularly among speculators, plutocrats, and em- 
ployers; they may or may not predominate in the governing élite. See T, 1723-1727, 2187. 
2367, 2484. 

198. Inter-class circulation and its effects are treated in T, 2025-2059, and in chapters 
13-14; see e.g. 2178-2179, 2221, 2254-2259, 2267, 2274-2275, 2429, 2478-2482, 2484. 
Pareto sketches a lion-fox-lion succession of power holders. After power has been seized by 
the lions who, because they are rich in II, are equal to the task of seizing power and assuming 
authority, power tends to pass to the foxes who, in virtue of their richness in I, are skilled at 
retaining power, once obtained, through cunning and other forms of non-violence. The foxes, 
however, tend to admit foxes rather than lions to the ruling class. Furthermore, when the 
foxes are in power, the situation is favorable to the ascent of bearers of I into the non-governing 
élite. In consequence the élite becomes ridden with foxes who have neither capacity nor 
appetite for standing up against the lions accumulating in the non-élite. As a result the situation 
again becomes favorable to seizure of power by the lions, who in turn lose it again to the foxes. 
See T, 2178-2179, 2227. 2484, and 2480, nn. 1 and 4. See Parsons, op. cit., pp. 278ff., for a 
careful account of Pareto’s cycle of social change. 

199. E.g., see T, 2048, 2227, 2367. 

200. T, 2054-2059. At all times the élite, in particular the governing portion, admission 
into which is more susceptible to the influence of circumstances unrelated to competence than 
is admission into the non-governing ¢/ite, contains individuals whose competence does not give 
them claim to the label of élite. See T, 2035-2040, 2052-2055. 
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wealth, is intensified; furthermore, since the ascent of bearers of I tends for 
a time to multiply wealth-amassing opportunities, class-circulation con- 
tinues at a high rate until counter-forces, usually associated with the result- 
ing modification of the élite and with changing circumstances, develop.”°! 
War favors the ascent of bearers of II under some, but not under all, condi- 
tions.2°? Immigration tends to be accompanied by the ascent of bearers of II 
when it introduces large numbers of bearers of II into the masses and so aug- 
ments the relative strength of II, always great, in the lower classes. Legal 
and other obstacles may slow down inter-class circulation,”’’ but they do 
not prevent it entirely; furthermore, the occasional consequent failure on 
the part of the élite to recruit its strength from below may bring about its 
destruction and a resulting intensification of circulation. Generally, while 
““class-circulation” varies with circumstances, it is always present; and while 
it may produce counter-movements and even conditions unfavorable to 
circulation” it always revives and persists as a major source of societal 
fluctuation. 


IX. Conclusion 


We shall not attempt an appraisal of Pareto’s contributions to population 
theory, nor an account of the possible origins of his theories, nor a summary 
of the materials already treated, nor a criticism of his abuse of democratic 
values and institutions. Instead, we shall indicate important points em- 
phasized or passed over by him. 

In many respects Pareto’s greatest contribution to population thought is 
his conception of both the economic system and the social system as systems 
of interdependent variables, of which the population factor (or factors) is 
one, and his recognition of the fact that these systems are subject to undula- 


201. T, 2221, 2225, 2286-2290, 2300, 2309-2314, 2546-2550, 2608. Protectionism and 
analogous policies sometimes favored the creation of wealth, because they facilitated the ascent 
of bearers of Class I residues (T, 2208-2236, 2310-2314). Marie Kolabinska undertook to 
verify Pareto’s “theory of the circulation of the élite,” as outlined by him in his Manuel and 
his Systemes Socialistes; she does not make use of his concept of residue. She concluded, 
among other things, that in times of trouble men of courage and warlike qualities ascend: 
that in France wealth came to replace force as the primary determinant of ascension; that the 
French Revolution originated in the stoppage of class-circulation, which caused superior 
elements to accumulate in the lower classes while the quality of the upper classes was de- 
teriorating. See La circulation des élites en France, Lausanne, 1912, pp. 27, 41-42. 55. 103. 
110-111, 120-121. Pareto several times refers to this study in the Trattato. Pareto considered 
his own theory of social heterogeneity and circulation to be a particular case of the general 
theory outlined by G. Sensini in his ‘““Teorai dell’ equilibrio di composizione delle classi sociali,”’ 
Rivista italiana di sociologia, XVII, 1913, pp. 556-617. See T, 2025, n. 4. 

202. T, 2223-2226. 

203. T, 2490-2513, 2546-2550. 

204. On social crystallization and the factors which eventually shatter it, see T, 2546- 
2550, 2607-2610. 
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tory movements, which also are interdependent. Given this approach, 
the unilateral causation theories which still permeate thinking on population 
fall into their proper places. More important still, it becomes apparent that 
there exists, not just one population movement, but a number, not all of 
which he treats, which should make up the body proper of population study. 

Because he started with an interdependence approach, and for other 
reasons, Pareto was able to introduce greater precision than had prevailed 
in the controversy precipitated by Malthus’ Essay. He was able, through 
his ever-present distinction between real and virtual movements, to give 
satisfactory meaning to Malthus’ progressions. Pareto was able, further, 
through his curve-fittings and rate extrapolations, to discover both the grow- 
ing divergence between the real and the virtual movements of population and 
the limits to population totals, and to make inferences concerning the social 
and economic effects of this divergence. And he could say, in light of his 
income-curve analysis, that progress need not be saltatory, as J. S. Mill 
would have it, to push up the standard of life permanently. Because he 
looked upon population factors and population determinants as components 
of a system of interdependent variables, Pareto viewed each of these deter- 
minants (e.g. the checks) as reciprocally interconnected with every other 
determinant and hence limited in its capacity to influence population 
movements;”” he could therefore conceive of population problems in terms 
either of partial or general equilibria. In part because of this approach, 
Pareto attached less importance to the dynamic effects of the movement of 
population totals than do contemporary writers. 

Pareto’s theory of ‘“‘class-circulation” is important for several reasons.” 
It emphasizes the importance of social, economic, and political circulation 
and selection, elements which have largely escaped the attention of modern 
economics. Second, Pareto’s theory, while open to exception, serves to 
focus attention on two facts which commonly tend to be ignored: (a) the 
importance of the strategically situated decision- and rule-making minority 
in the formation of social form and policy; (b) the sensitivity of this minority 
to numerical and qualitative change, and the consequent susceptibility of a 
social system to change.”°"’ The importance of this minority, differently 
defined, has been made plain recently by Toynbee.” Pareto, unfortunately, 
did not integrate his treatment of differential fertility and natural increase 
with that of the élite and class-circulation. 

Although Pareto did not discuss optimum population theory as such, he 


205. Pre-nineteenth-century writers, concerned with balance in nature or with the chain of 
being, had a primitive grasp of the modern interdependent system of Pareto. 

206. Social mobility in its various forms has been treated by many writers. See P. A. Soro- 
kin, Social Mobility, New York, 1927. 

207. It is because of the importance of this minority that its age composition is of signifi- 
cance. See my “Some Effects of Change in the Age Composition of the Labor Force,” Southern 
Economic Journal, VIII, 1941, pp. 157-175. 

208. A Study of History, London, V (1939), pp. 2off. 
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did make two indirect contributions to this matter. First, because he postu- 
lated inter-class disharmony, instead of (with Marshall) inter-class harmony, 
he brought out the fact that a population situation which maximizes a utility 
or ophelimity index from the standpoint of one social group will not usually 
maximize it from the standpoint of some other group. He brought out also 
that what constitutes an optimum population situation turns on the nature 
of the index for which a maximum is being sought; for maximizing some 
indices calls for greater populations than maximizing others. His analysis 
suggests, however, that in proportion as “a single integrated system of 
ultimate ends’’ becomes common to the members of a society,” and other 
indices of utility and ophelimity become subordinated thereto, a single 
overriding Or maximum optimum emerges. Second, Pareto’s analysis sug- 
gests that, even though the population optima which coincide with index 
maxima differ, if the maxima for a number of indices are in the same general 
population neighborhood, the combined pull of the elements represented 
by these indices will restrain in large measure tendencies on the part of the 
population to move from this neighborhood. 

Pareto’s emphasis upon the role, in human affairs, of individuals and of 
characteristics embodied in individuals, together with his neglect of the role 
of institutional, physical and spatial configurations, prevented his making as 
full or accurate application of his income-curve type of analysis as appears 
possible. He interpreted this curve to reflect the distribution, in societies, of 
ensembles of traits that have to do with the acquisition and retention of 
wealth. Likewise, in his discussion of hierarchy and heterogeneity, he 
thought almost wholly in terms of the distribution of characteristics em- 
bodied in individuals; he did not recognize adequately that, since human 
groupings and associations are by nature ordered, even as is the arrangement 
of seats in a theatre, the behavior to which collections of individual traits 
may give rise is necessarily circumscribed by this ordering of associations. 
In other words, Pareto did not recognize clearly that the distribution of 
income is conditioned, not only by the distribution of human traits, but also 
by the spatial and hierarchical configurations, inherent in all human group- 
ings and associations, within which human traits seek and give expression.”!° 
For example, Pareto did not discover that his type of curve constitutes a 
good index of urbanization and reveals a high degree of stability in urbano- 
spatial configurations.?!' Had he done so, he might have proceeded to 
discover the industrio-spatial configurations which underlie the urbano- 


209. See reference to Parsons, p. 112. 

210. There may be a marshal’s baton in every private’s knapsack, but in the nature of things 
few can ever be provided with opportunity to use it. 

211.See H. W. Singer, ““The ‘Courbe Des Populations’: A Parallel to Pareto’s Law,” 
Economic Journal, XLVI, 1936, pp. 254-263: also R. Gibrat, Les inégalités économiques, 
Paris, 1931, pp. 250ff., and G. K. Zipf, National Unity and Disunity, Bloomington, 1941. 
Chaps. 1-2. 
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spatial configurations, and have inferred from these and from the manner 
in which human associations (e.g. corporations, armies, colleges, churches) 
must of necessity be organized and structured, that even though men were 
equal in native abilities, income and power would none the less be un- 
evenly divided. He would have discovered, in short, that income and power 
distributions are functions of both the distribution of traits and the con- 
figurational patterns inherent in organizational and spatial structures. He 
would then have both modified and strengthened his theories concerning 
the constants in human affairs; for he would have added to individual be- 
havioral constants the configurational dispositional constants, and he would 
have altered somewhat his theory of revolution.?!” 

In the Cours and the Manuel Pareto concerned himself primarily with 
the economic determinants of population growth, and therefore made it 
appear that population movements were governed predominantly by 
economic factors. In the Trattato Pareto analyzed the non-economic and 
non-logical elements in human behavior, but he did not integrate his treat- 
ment of these elements with that of population growth, either directly by 
restating his theory of procreative motivation or indirectly by tracing out 
the effect of class-circulation upon population growth via the medium of 
wealth accumulation. As Parsons has shown, Pareto distinguished an 
intermediate means-end sector from the ultimate ends and values sector, and 
suggested a version of the sociologistic theorem which Parsons restates 
as follows: 


The actions of the members of a society are to a significant degree 
oriented to a single integrated system of ultimate ends common to these 
members. More generally the value element in the form both of ultimate 
ends and of value attitudes is in a significant degree common to the 
members of the society. This fact is one of the essential conditions of the 
equilibrium of social systems.?"’ 


Pareto’s earlier account of the determinants of population growth ran 
largely in terms of the economic, as distinguished from the technological 
and political, components of the intermediate means-end sector. Had he 
reexamined the question of population growth in the Trattato, he would have 
had to consider it, not in terms of a system of interdependent economic 
variables, but in terms of an all-inclusive system of variables, some elements 
in which permit logical action, while others, because of their unscientific 
or non-scientific character, cannot give rise to completely logical action. 
Population movements and growth, if analyzed in terms of the all-inclusive 
social system, would be found to be less intimately connected with economic 
movements than Pareto’s analysis (Sections I-IV of this paper) in terms of 


212. The writer treats these points in a paper planned for publication. 
213. Parsons, op. cit., p. 707. 
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an interdependent economic system has suggested. First, human conduct 
itself would appear to be shaped in a much larger measure by non-economic 
elements. Second, the economic movements which influence population 
movements would be found to depend in considerable measure upon non- 
economic elements. It is to be supposed, therefore, that had Pareto re- 
examined the population problem in terms of his sociology, he would have 
appreciably modified his interpretation of population movements. 

In his earlier writings Pareto attributed little influence to efforts to regulate 
population growth other than those calculated to remove impediments to 
production and accumulation of wealth. His sociological analysis suggests, 
however, that efforts calculated to modify suitably the ultimate end and 
value system of a people, if successful, would tend to render the social 
milieu more favorable to population growth; it suggests also that the prob- 
able effects of economic stimulants to population growth are relatively 
limited. 


Marshall on the Population Question 


“Simplicity is the most deceitful mistress that ever betrayed 
man.”’—Henry Adams in The Education . . . , chap. 30. 


Although ‘“‘Marshall’s conception of economic change as ‘organic growth’””! 
occupies an important place in his Principles and several other of his writ- 
ings, it has received little attention at the hands of his critics and expositors. 
These usually have been concerned with Marshall’s treatment of questions 
of value and distribution and so have examined his discussions of returns, 
wage movements, etc., primarily from this point of view. There is in Marshall 
also a kind of long-run theory of economic development, in which the move- 
ment of population plays an important part. It is with Marshall’s treatment 
of the population question rather than with his discussion of economic 
development that the present paper is concerned, though some account 
of the latter is necessarily included. His handling of these matters, largely 
historical in character, is as much sociological as it is economic, which may 
account for its neglect by commentators.” 

Marshall’s active lifetime, roughly 1870-1920, witnessed marked demo- 
graphic and economic change. The English death rate fell from 22.2 in 1868- 
72 to 19 in 1888-92 and 13.7 in 1918-22; the birth rates for the corre- 
sponding periods were 35.3, 30.9, and 20.9. The English rate of natural 
increase, after rising slightly in 1870-80, fell slowly from 14.1 in 1878-82 
to II in 1908-12 and 7.2 in 1918-22. Corresponding data for Scotland are 
roughly similar to the English. English infant mortality rose slightly from 
149 in 1870-80 to 153 in 1891-1900, then fell to 85 in 1918-22. English 
male life expectancy at birth rose from 41.35 in 1871-80 to 44.13 in 1891- 

1. See G. F. Shove, “The Place of Marshall’s Principles in the Development of Economic 
Theory,’ Economic Journal, vol. Lil, 1942, p. 312. Marshall contemplated but never completed 
an extensive work on economic history. 

2. Our treatment is based primarily upon the following works, which will be represented by 
the initials in parentheses: Principles of Economics (PE), 8th edition, London, 1920; Industry 
and Trade (1T), London, 1919; A. C. Pigou, ed., Memorials of Alfred Marshall (M), London, 
1925; J. M. Keynes, ed., Official Papers of Alfred Marshall (OP), London, 1926. Early edi- 
tions of the Principles are referred to, as are early editions of The Economics of Industry, 
London, 1879-1881, only when his earlier analysis differs significantly from his later analysis. 
Some of his papers, the titles of all of which appear in a descriptive list appended to J. M. 
Keynes’s classic biographical memoir (“Alfred Marshall, 1842-1924,"’ Economic Journal, 
vol. XXXIV, 1924, pp. 311-83), which are not reprinted in the Memorials, are made use of. 
As C. W. Guillebaud observes (“The Evolution of Marshall’s Principles of Economics,” 
Economic Journal, vol. Lil, 1942, p. 330), “all Marshall’s chief contributions to economics 
as a science are to be found already stated in the 1890 Edition.” The lengthy chapter x1 
at the end of book vi, “Progress in Relation to Standards of Life,’ was added in the Fifth 
Edition (1907). In the preface to this edition he states that it “deals with the forces of progress” 
and that “the central idea in a volume on the Foundations of economics. .. must be that of 
living force and movement.” In his preface to the Sixth Edition (1910) Marshall indicated that 


(to quote Guillebaud, op. cit., pp. 339-40) “increasing stress had been laid in successive 
editions on the probable long-run importance of diminishing returns in the case of land.” 
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1900 and 55.62 in 1920-22. There was considerable net emigration from 
Britain throughout this period, net emigrants in 1871-1921 constituting 
about 14.4% of the recorded natural increase; but her population rose from 
26.1 million in 1871 to 37 in 1901 and 42.8 in 1921. The period 1870- 
1913 also saw an unprecedentedly large amount of capital exported, about 
two-fifths of all savings moving abroad, with the result that accumulated 
British investment abroad approximated four-ninths of that at home in 
1914.° The terms of trade, though fluctuating somewhat, improved between 
the 1850’s and 1911-13, particularly between 1882 and 1900.’ Real income 
per occupied person increased about 68% between the 1860’s and 1913, 
while real income per head rose about 88% in 1870-1913.° The proportion 
foodstuffs comprised of net imports rose greatly after the repeal of the Corn 
Laws in 1846, continuing to rise until the 1880’s when a plateau was 
reached.® Total overseas trade continued to increase relatively to income 
until 1910-13.’ 

This paper consists of four sections. In the first we pass briefly in review 
the state of population theory as it stood when Marshall began to write, 
together with the opinions of his contemporaries. In the second section we 
consider Marshall’s treatment of factor formation and the laws of returns; 
in the third his analysis of the growth of living standards and their influence 
upon population growth; and in the fourth, his treatment of miscellaneous 
demographic topics. 


I. The Views of Marshall’s Predecessors and Contemporaries 


The views of Marshall’s predecessors and contemporaries respecting the 
population question may be assembled under three sub-headings: (1) laws 
of returns and related issues; (2) population elasticity and its determinants; 


3.See A. K. Cairncross, Home and Foreign Investment 1870-1913, Cambridge, 1953, 
p. 4; J. H. Lenfant, ‘“‘Great Britain’s Capital Formation 1865-1914,” Economica, vol. xvii, 
1951, pp. 151-68; A. H. Imlah, “British Balance of Payments and Export of Capital, 1816- 
1913,” Economic History Review, vol. v, 1952 pp. 208-39. Cairncross notes that it was the re- 
duction in the price of imports that transformed the standard of living, domestic capital per 
head increasing relatively little. See op. cit., p. 7; also the much higher rate of capital formation 
reported by E. H. Phelps Brown and S. J. Handfield-Jones, ‘““The Climacteric of the 1890's: 
A Study in the Expanding Economy,” Oxford Economic Papers, vol. 1v, 1952, p. 284. 

4. lbid., pp. 268-70; W. W. Rostow, The Process of Economic Growth, New York, 1952, 
Ppp. 194, 273 ff., chap. 9; Colin Clark, Conditions of Economic Progress, \st edition, London, 
1940, pp. 452 ff. 

5. See Clark, op. cit., p. 83; A. R. Prest, ““National Income of the United Kingdom,” Eco- 
nomic Journal, vol. LVitl, 1948, pp. 58-59. 

6. See Werner Schlote, British Overseas Trade from 1700 to the 1930's, Oxford, 1952. 
Pp. 54-55, 59ff. “It appears that home production of foodstuffs reached a level in the 1850's 
which was seldom surpassed,” and which, if defined to consist only of cereals and tubers, 
declined. bid., p. 59. 

7. Ibid., p. 49. 
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(3) miscellaneous matters. It will be assumed that Mill’s Principles rep- 
resent Ricardian political economy, particularly with regard to (1) and (2), 
as it stood in the 1860’s when Marshall undertook its study and began the 
transformation of Ricardo’s theory of price as expounded by Mill into his 
own Principles.® 


The Law of Returns and Related Issues 


J. S. Mill was much less optimistic concerning the likelihood that pop- 
ulation growth would be accompanied by increasing returns than had been 
Senior and others who set great store by the extension of division of labour 
and/or the continuation of technical progress.” Concerning agriculture he 


8. See Shove, op. cit., pp. 294ff. 

9. Prior to Senior’s time the classical economists held in general that agriculture was subject 
to diminishing incremental returns, the effects of extending cultivation to poorer soils more 
than counterbalancing improvements in agriculture, with the result that returns per head tended 
to fall as population grew. Meanwhile returns in manufactures tended to be constant ceteris 
paribus, or, allowing for inventions and improvements, to increase somewhat; though, as E. 
Cannan observed (Review of Economic Theory, London, 1929, pp. 122-23), the role of 
accumulating knowledge was neglected (even by N. S. Senior) before J. S. Mill’s time. Rising 
average returns in manufactures were not likely, however, to overbalance falling returns in 
agriculture, since the weight of the latter tended to increase at the expense of the weight of 
the former. 

While Richard Jones (Essay on the Distribution of Wealth and on the Sources of Taxation, 
London, 1831, pp. 244-76) believed the efficiency of agriculture not so prone to decrease as 
opinion had it, and increase in the efficiency of manufacturing labour probably adequate to 
offset any decline in efficiency in agriculture; and while T. Chalmers denied that the extension 
of cultivation always implied diminishing returns in agriculture at the extensive margin; it 
was Senior who first protested effectively against the then current gloomy view. See E. Cannan, 
A History of the Theories of Production and Distribution in English Political Economy, Lon- 
don, 1893, 1917, chap. v, sects. 4-5. For, while he held that (ceteris paribus) additional 
labour when applied in manufactures is more, when employed in agriculture is /ess, “efficient 
in proportion,’ he added that returns in agriculture would not fall in the event of adequate 
increases in agricultural skill and/or improvements in land tenure. He admitted, however, 
that these increases could not continue to be adequate if population continued to grow. Even 
then there was no occasion for alarm, if a country had access to food imports, since they could 
be paid for with manufactures produced under conditions of increasing return. ‘““Every increase 
in the number of manufacturing labourers is accompanied... by an increased productive 
power,” since improvements in machinery and increased division of labour accompanied 
“every increase in the quantity manufactured.’’ Hence “the only check by which we can pre- 
dict that the progress of our manufactures will in time be retarded, is the increasing difficulty 
of importing materials and food. If the importation of raw produce could keep pace with the 
power of working it up, there would be no limit to the increase of wealth and population.” 
See Political Economy (1836), London, 1850, pp. 26ff., 81-86. And this check was not likely 
to operate if food imports continued to be available and, despite the apprehensions of econo- 
mists like Torrens (see note 14 below), on terms satisfactory to Britain. Given “unrestricted 
commerce” with the world, he saw “no definite term to the course of prosperity before us. 
I see no cause that, for ages to come, need check the progress of our wealth and our population. 
I see no reason why England . . . should not contain a much larger population with still greater 
moral and physical advantages.’”’ See his Three Lectures on the Transmission of the Precious 
Metals from Country to Country and the Mercantile Theory of Wealth, London, 1828, p. 96. 
Marian Bowley accredits Senior with having “very nearly discovered the optimum theory of 
population,” since he believed that in most countries wealth per head would be greater if 
population were smaller, and that it “would increase more rapidly if population increased less 
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observed that ‘‘after a certain, and not very advanced, stage in the progress 
of agriculture; ... every increase of produce is obtained by a more than 
proportional increase in the application of labour to the land.” But he indi- 
cated that this tendency might be held in check by large-scale improvements 
in agriculture and by “the progress of civilisation” generally.'° 

While he admitted that, as Senior had declared, it was “‘probable and 
usual” for increased manufacturing production to take “place at a smaller 
cost,” this was “not a necessary consequence.” 


As manufactures, however, depend for their materials either upon 
agriculture, or mining, or the spontaneous produce of the earth, manu- 
facturing industry is subject, in respect of one of its essentials, to the 
same law as agriculture. But the crude material generally forms so small 
a portion of the total cost, that any tendency which may exist to a pro- 
gressive increase in that single item, is much over-balanced by the dimin- 
ution continually taking place in all the other elements; to which dimin- 
ution it is impossible at present to assign any limit.'! 


Mill did not, however, attach so much importance to falling costs for 
manufactures as had Senior because he did not find in “the importation of 
food from abroad”’ any more than in emigration a solution for a situation 
in which, the growth of numbers having outstripped “the progress of 
improvement” in a country, its land was unable “‘to meet additional demands 
except on more onerous conditions.” Emigration was not likely to be great 
enough in volume to afford permanent relief in such situations. Importation 
could not offer much relief since population growth in the small number of 
progressive wheat-exporting countries would prevent their producing much 
of an export surplus, whilst in other countries wheat production would be 
checked by lack of capital and by habits unsuited to exertion.'* Although he 


rapidly.” See her Nassau Senior and Classical Economics, New York, 1949, pp. 125-26. 

For the views of writers less guarded than Senior in their expressions of faith in the continu- 
ing operation of overall increasing returns see, e.g., Samuel Read, Political Economy, An 
Inquiry into the Natural Grounds of Right to Vendible Property or Wealth, Edinburgh, 1829, 
book 1, chap. 10, sect 4; G. P. Scrope, Principles of Political Economy, London, 1833, chap. 11; 
Thomas Hodgskin, Popular Political Economy, London, 1827, pp. 59, 85-6; T. R. Edmonds, 
An Enquiry into the Principles of Population, London, 1832, p. 63; Piercy Ravenstone, A Few 
Doubts as to the Correctness of Some Opinions generally Entertained on the subjects of Popu- 
lation and Political Economy, London, 1821, pp. 119, 186: Joseph Lowe, The Present State 
of England, London, 1822, pp. 220-21. Even Ricardo, said Marshall (PE, p. 814), recognised 
increasing as well as dimishing return though, for purposes of convenience in exposition, 
when analysing value-determination, he provisionally assumed that all commodities ‘obeyed 
the law of constant return.” 

10. Principles of Political Economy (Ashley ed.), pp. 177. 179. 183, 703ff. 

11. Principles of Political Economy (Ashley, ed.), p. 703. 

12. /bid., pp. 189-90, 193-96. He rejected the view that it was unsafe for a country to be- 
come dependent upon food imports. See ibid., pp. 920-21. He noted also that if maize were 
accepted as a substitute for wheat, it would “require some generations for population .. . 
to overtake this great accession to the facilities of its support,” /bid., pp. 196-97. Mill com- 
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did not believe that the repeal of the Corn Laws would of itself make 
labourers much better off, he based his argument primarily upon the sup- 
position that the habits of the working class would not be permanently 
affected thereby rather than upon the belief that the volume of imports 
would be small.'* Mill recognised that the cost of food imports might rise, 
but he did not emphasize a prospective worsening of the terms of trade as 
had Torrens.'* Neither did he stress, as did Jevons, the prospect of rising 
mineral costs as minerals approached exhaustion,!” 

Mill expressed himself in favour of the maintenance of a population of 
optimum size, but he defined it as being of a magnitude that became virtually 
unchanging and impervious to internal and external change after a popula- 
tion had attained the degree of density found in the countries most populous 
in the mid-nineteenth century. 


After a degree of density has been attained, sufficient to allow the 
principal benefits of combination of labour, all further increase tends in 
itself to mischief, so far as regards the average condition of the people; 
but the progress of improvement has a counteracting operation, and allows 
of increased numbers without any deterioration, and even consistently 


mented on the large volume of spontaneous emigration out of Ireland, but questioned whether 
it would continue in sufficient volume. /bid., pp. 197-98, 974-75. Actually Ireland’s population 
declined one-fifth in 1841-54, and one-third in 1841-70; while the Irish birth rate, comparable 
to the English in the 1840’s descended to the level of the French by the 1860’s and thereafter 
moved similarly until the 1890’s. The potato failure may have acted analogously to “a great 
change”’ of the sort essential to reduce fertility (ibid., p. 348; see note 13 below), but Mill did 
not so interpret it. However, on p. 384 he comes close to doing so, for there he indicates that 
the cheapening of transport may make emigration an effective source of relief. This was written 
in 1865. 

13. [bid., p. 348, also 719. By the 1860's two-fifths of Britain’s wheat came from abroad. 
The French Revolution altered French habits and so brought about a lasting improvement of 
the majority. /bid., p. 349. Mill’s statement, that “‘it is questionable if all the mechanical in- 
ventions yet made have lightened the day’s toil of any human being,” is based on the premise 
that only if ‘‘the increase of mankind shall be under the deliberate guidance of judicious fore- 
sight,”’ can scientific discoveries, inventions, etc., elevate ‘‘the universal lot.” /bid., p. 751. 

14. [bid., pp. 736-39. R. Torrens believed that “in the progress of wealth and population, 
the exchangeable value of wrought goods, as compared with raw produce would gradually 
fall... . The increasing value of raw produce must gradually check its exportation, and the 
falling value of wrought goods progressively prevent their importation. . . . But centuries must 
roll away before the full peopling of the world interposes difficulties in the way of England’s 
exchanging her cheap manufactured goods for cheap agricultural produce of less advanced 
countries.”’ See Essay on the Production of Wealth, London, 1821, pp. 96, 98, 288-89. 

15. Op. cit., p. 477. Mill did not consider this contingency “as probable.” See ibid. While 
W. S. Jevons did not consider the population problem “a part of the direct problem of Econ- 
omy” (The Theory of Political Economy, 2nd. ed., London, 1871, pp. 254-55) he forecast 
(The Coal Question, London, 1865) a rise in the price of coal incidental to the working out of 
more accessible coal seams long before the stock of coal was exhausted three or more centuries 
hence, with the result that British industry would be adversely affected since there were no 
available commercial substitutes for coal. Possible exhaustion of British coal had been alluded 
to at least as early as 1789. See H. S. Jevons, The British Coal Trade, London, 1915, chaps. 
26-27, on anticipated British population growth, coal consumption, and coal exports; also 
T. E. Thorpe, Coal—Its History and Uses, London, 1878. 
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with a higher average of comfort. . . . The density of population necessary 
to enable mankind to obtain, in the greatest degree, all the advantages 
both of cooperation and of social intercourse, has, in all the most pop- 
ulous countries, been attained.'® 


Henry Fawcett and J. E. Cairnes continued in the Mill tradition, but with 
some modification. Fawcett, impressed by the cheapening of transport, 
observed that wheat, its production stimulated by English capital and Eng- 
lish emigrants, would continue to be available to Britain’s growing popula- 
tion at satisfactory prices from abroad;'’ and that emigration now could 
be of sufficient volume, as the post-1848 experience of Ireland showed, 
to produce so great a rise in wages “‘that a permanent effect is produced on 
the social conditions of the people.” The ““day when the earth shall become” 
too densely populated for emigration any longer to be a remedy for over- 
population was “too remote”’ to be an occasion of concern. The “stationary 
state’’ was less probable now than formerly.'* Cairnes was less optimistic 
than Fawcett. Though the extension of division of labour and the use of 
machinery tended to cause the cost of manufactures—especially that of 
the less coarse ones—to fall as population grew, the welfare of the growing 
working class tended to be adversely affected by this growth, since the cost 
of ‘labourers’ commodities” tended to rise and the ratio of the ““wages- 
fund” to a country’s stock of capital tended to fall. The permanent improve- 
ment of the labourer’s condition turned on his limiting his numbers, but he 
would not so act as long as he remained a mere hired employee. His status 
in industry must therefore be changed, so that he would acquire prudence 


16. [bid., pp. 191-92, 750. My interpretation, if correct, suggests that, although improve- 
ments may operate to increase average income, they do not increase the size of a country’s 
population with which is associated the maximum income attainable with any one of the pro- 
spectively realisable states of the arts. Mill notes (pp. 750-51) the evils associated with crowd- 
ing and the destruction of the beauties of the countryside. Marshall referred to this discussion. 

17. Manual of Political Economy, London, 1863, pp. 89-96, 324. 474. Meat and dairy 
products, not being very transportable, would rise in relative price (p. 95). Frozen meat did 
not begin to be shipped from Australia and the Western Hemisphere until the late 1870’s, 
modern refrigeration not having been invented until 1861. 

18. [bid., pp. 159-60, 249-50, 474-75. Australia could “maintain in comfort a population 
of 100,000,000.” [bid., p. 160. The price of manufactures need not rise and might fall whilst 
“agricultural improvements” would continue to be important. /bid., pp. 324 ff. See also his 
Free Trade and Protection, London, 1882, p. 131, where he said emigration might raise 
English wages to the Australian level. Whereas some of Fawcett’s contemporaries gave quali- 
fied support to the view that emigration benefited the workers (e.g., J. A., Hobson, Problems 
of Poverty, London, 1896; William Farr, Vital Statistics, London, 1885:J.G. Godard, Poverty: 
Its Genesis and Exodus, London, 1892), others ranging from critics of the classicists (e.g., 
T. E. C. Leslie, “Political Economy and Emigration,” Frazier’s Magazine, vol. LXxvil, 1868, 
pp. 611-17) to writers of socialist persuasion rejected some of the pro-emigration arguments 
as founded upon untenable assumptions or upon principles of the classical economists. My 
attention has been drawn to a number of papers dealing with emigration and immigration by a 
reading of Professor Thornton Steele’s Master’s Thesis (Duke University, 1940), British 
Population Theory, 1870-1914: A Survey. Cp. R. D. Collison Black, “The Classical Eco- 
nomists and the Irish Problem,” Oxford Economic Papers, vol. v, 1953, pp. 26-40. 
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and a better understanding of the wages problem. Cooperation —the ‘‘con- 
tribution by many workmen of their savings toward a common fund they 
employ as capital and cooperate in turning to profit’ — constituted the means 
thereto, “the sole path by which the labouring classes . . . can emerge from 
their condition of mere hand-to-mouth living.’’!” 

Toward the close of the nineteenth century “a reaction . . . set in against 
the exaggerated views of Mill . . . and the importance of the real teaching of 
Malthus” was in danger ‘‘of being neglected.””° Emigration (which fluctu- 
ated with business conditions)”' was supposedly reducing the impact of 
natural increase;*? food imports, which furnished about four-fifths of the 
wheat consumed in Britain in 1885-1900, were preventing the incidence 
of diminishing return in agriculture;** the birth rate had fallen steadily since 
1876; and men were becoming more optimistic concerning the possible 
productive contributions of division of labour, technical progress, etc.?4 


19. Some Leading Principles of Political Economy Newly Expounded, New York, 1874, 
pp. 118, 132-35, 278-85, 287-89, 291-94. See also The Character and Logical Method 
of Political Economy, London, 1858, 1875, pp. 149-82, 207-13, for his criticism of the argu- 
ment of G. K. Rickards (Population and Capital, London, 1854) and others that Malthus’s 
theory was refuted by the fact that subsistence had grown faster than population in parts of 
the world. J. S. Mill, too, emphasised the importance of cooperation as a means to the im- 
provement of the material and moral conditions of the labouring classes, but he tied it less 
closely to the population question. See Principles, book iv, chap. 7, pars. 4-7. 

20. J. S. Nicholson, Principles of Political Economy, vol. 1, London, 1893, p. 187. 

21.See Robert Giffen, ‘Emigration and Immigration in the Year 1880,” Journal of the 
Royal Statistical Society, vol. XLiv, 1881, pp. 99-100; W. A. Carrothers, Emmigration from 
the British Isles, London, 1929, passim; H. Jerome, Migration and Business Cycles, New 
York, 1926; Julius Isaac, Economics of Migration, London, 1947; 1. Ferenczi, International 
Migrations, vols. 1, 11, New York, 1929, 1931. 

22. Actually only from 3 to 20 per cent, per decade of the natural increase was removed in 
1871-1911, despite the absence of serious barriers to immigration, the intermittent eagerness 
of dominions and colonies for immigrants, and the existence in Britain of a considerable opinion 
(including that of trade union leaders prior to the 1880’s) and some arrangements favourable 
to emigration as a means of alleviating population pressure and unemployment. Of course some 
writers feared that the lands available for settlement would soon be filled up (e.g., see William 
Ogle, ““On Marriage-Rates and Marriage-Ages, with Special Reference to the Growth of the 
Population,” and the discussion, Journal of the Royal Statistical Society, vol. Lil, 1890, pp. 
244-87). 

23. However, Robert Giffen and Sir William Crookes (in 1898) feared that population growth 
in the grain-exporting countries would greatly reduce the surplus available for export. See 
R. Giffen, Economic Inquiries and Studies, London, 1904, pp. 382ff., 11, 14-17, 35-38, 46, 
230, 340-44; J. S. Davis, “The Spectre of Dearth of Food; History’s Answer to Sir William 
Crookes,” in Facts and Factors in Economic History, Cambridge, 1932, pp. 733-54. 

24. During the last 30 years of Marshall’s active lifetime, arguments were advanced in sup- 
port of restrictive and selective control of immigration into Britain and into the colonies and 
dominions. The subject was discussed primarily in non-economic terms, however. H. Sidg- 
wick, while generally in favour of the free admission of aliens, held that a government should 
be free to regulate their coming if it affected adversely “the internal cohesion” or the level of 
civilisation of a nation (The Elements of Politics [1891], London, 1929, pp. 309-10). Herbert 
Samuel, having refuted several crude economic fallacies relating to immigration, advocated 
exclusion of the unfit only (‘“‘Immigration,” Economic Journal, vol. Xv, 1905, pp. 15-37). 
Edwin Cannan favoured the exclusion of immigrants who did not regulate their fertility; but he 
indicated that newly arrived immigrants tended to be complementary to, rather than competi- 
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Henry Sidgwick was the first British economist to treat of the laws of 
return in a way making possible formulation of a dynamic optimum theory.”° 

The degree of density of population, beyond which returns in terms of 
output (or the economy) as a whole begin to fall,”° 


varies with the development of the industrial arts, and the accumulation 
of capital: it tends to be continually advanced by the progress of Inven- 
tion, provided that, through the accumulation of capital, the improvement 
of processes which Invention renders possible is actually realised... . 
In a thinly-peopled country we have to note a tendency to increasing 
returns; every additional labourer tends to make labour on the average 
more productive, since he enables the whole body of labourers to realise 
more fully the advantages of cooperation. And this tendency to increasing 
returns continues to operate, in all branches of industry except agriculture 
and mining, without any known limit from density of population, except 
such as arise from sanitary considerations. The closer human beings live 
to one another, the greater tends to be the quantum of utility derived 
from a given quantum of labour in conveyance and communication; the 
greater, therefore, tends to be the development of cooperation by ex- 
change; and as the scale on which each particular branch of manufactures 
may be profitably organised becomes thus proportionally larger, the 
production itself tends correspondingly to become more economical.?’ 


From the fact that labour and capital produced less in Britain than in 
countries settled by Englishmen, Sidgwick inferred “‘that the growth of our 
population has passed the point at which the average efficiency of labour 
tends to be decreased by any addition to its quantity, other things remaining 
the same, even though capital has been accumulated to the proportional 
extent.?* But “‘other things did not remain the same.” The “‘arts of industry” 
were improving, the most important among them at the time being “‘the 
system of Cooperation through Exchange with less densely populated 
countries”; and the industrial progress associated with these improvements 
was counteracting any tendency to diminishing return. Accordingly, sup- 
posing foreign trade to go on, it could be said that “the population of the 
whole region with which England trades cannot be said to have reached the 


tive with, the resident population; and he believed it probable that immigrants were more 
rigorously selected than were natives. (Wealth, London, 1914, 1928, pp. 270, 285-87.) 

25. “With a little judicious editing,” wrote Lionel Robbins, ‘“‘a strong case could be made out 
for the claim of Sidgwick to be the real parent of the modern theory.”’ This parentage Robbins 
assigns to Cannan. See “The Optimum Theory of Population,” in T. E. Gregory and H. Dalton, 
eds., London Essays in Economics, London, 1927, pp. 113, 114. See also S. S. Cohn, Die 
Theorie des Bevolkerungsoptimums, Marburg, 1934, pp. 15ff. 

26. The degree at which returns in extractive industries begin to fall is lower. See Principles 
of Political Economy, New Y ork (1883), 1887, p. 144. 

27. Ibid., p. 144; also pp. 104-107 on the gains in the productiveness of labour arising from 
“association and cooperation.” On diminishing returns in agriculture see book 11, chap. 7. 

28. Ibid., pp. 144-45, also 146, 147. 
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point at which returns diminish,” and that “the possibilities of England’s 
obtaining additional subsistence by trade have only a remote and indefinite 
limit.”*” Whether “Invention” (which embraced ‘all improvements in the 
general organisation of industry, and upon which depended the extent of 
the ‘‘field for the employment of capital’’)*° would proceed at a more or less 
rapid rate in the future than in the past was not foreseeable, though it was 
probable that inventions would be more capital-saving in the future than in 
the past, thereby presumably reducing somewhat the capital requirements 
of increasing return.*! 

Sidgwick did not unqualifiedly endorse policies making for the maximiza- 
tion of average productivity as an end, since what was endorseable turned 
more on what ultimate ends were sought. In his Methods of Ethics*? he 
observed that, if Utilitarianism prescribed “happiness on the whole,” even 
though achieving this end involved a decrease in average happiness, then 


the point up to which, on Utilitarian principles, population ought to be 
allowed to increase, is not that at which average happiness is the greatest 
possible, but that at which the product formed by multiplying the number 
of persons living into the amount of average happiness reaches a max- 
imum. 


Again, in his Elements of Politics, he described as “‘objectionable” meas- 
ures tending to restrict the growth of population 


so far as they tend to check the expansion of civilised humanity: assuming 
that the increase of the amount of human life in the world, under its 
present conditions of existence in civilised countries, is a good and not 
an evil; except so far as increase of numbers tends to be accompanied 
by increase of disease, or even of physical discomfort not involving 
disease. If this assumption be granted, we may clearly regard as a benefit 
to humanity the stimulus to population which organised emigration and 
colonisation would tend to give—accompanied as it would be with a 
tendency to improve the average condition of human beings in the colony 
and the mother country taken together.*’ 


Sidgwick’s recognition that what constituted an optimum population 
turned on the ends sought as well as upon the circumstances affecting 


29. Ibid., p. 146. In Elements of Politics (1891), London, 1919, chap. 18, sect. 6, he states 
that governments may eventually have to restrict population growth. 

30. Compare F. W. Taussig, “Capital, Interest, and Diminishing Returns,” Quarterly Journal 
of Economics, vol. XXi1, 1908, pp. 354-63. 

31. Op. cit., pp. 151-152. Though the effects of foreign investment produced through the 
medium of foreign trade are noted, attention is not given to the extent to which the operation 
of overall increasing return in a country like England turns on its capital contribution to the 
larger international economic community of which it is a part. See ibid., pp. 157-58. 

32. 1st ed., 1874, 4th ed., London, 1890, book iv, chap. i, par. 2. 

33. 4th ed., pp. 317-18 (pp. 315-22 in the 4th edition are substantially as they were in the 
ist ed.) The last sentence implies that, as he had said in the Principles, average productivity was 
still responding positively to population growth in the overall relevant community. Sidgwick also 
discusses the role of government respecting migration and colonisation. 
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material output was approved by F. Y. Edgeworth who stated that the 
degree of populousness “‘prescribed by the exigencies of military and com- 
mercial rivalry’ probably exceeded that dictated by utilitarianism even as 
the latter exceeded that urged by Mill.** He had earlier, in his Mathematical 
Psychics,* observed that ‘‘there may be a plurality of values for the sought 
number of population, corresponding alternately to utilitarian and pessimis- 
tic arrangement,” and touched upon divers circumstances by which the 
optimum magnitude and population policy might be affected. He agreed 
with Sidgwick’s definition of the end of political action as being the maxi- 
mization of “the quantum of happiness” rather than with J. S. Mill’s view 
of it as the achievement of “the greatest average well-being.’’*° 

Edwin Cannan is usually accredited with having been the first writer to 
define in dynamic terms what later came to be called the “optimum popula- 
tion,” to state explicitly what was meant by overpopulation and underpopu- 
lation, to reject the sharp distinction (held to by at least four generations of 
economists) between agriculture and manufactures, to argue sophisticatedly 
that population growth had increased output per head in the nineteenth 
century whatever might happen in the twentieth, and to note the variedness 
and the susceptibility to change of the circumstances whereupon depended 
the optimum number of people that could be supported in a country at any 
time.*? In 1888 Cannan, having noted that the productiveness of industry is 
affected by the growth of knowledge, useful material objects, and inter- 
individual cooperation, said it was also affected by variations in population. 


At any given time the population which can exist on a given extent of land, 
consistently with the attainment of the greatest productiveness of industry 
possible at that time, is definite. ... A large population is necessary for 


34. See Papers Relating to Political Economy, London, 1925, vol. 111, pp. 19-20; the com- 
ments are made ina review of Sidgwick’s Elements of Politics (ist ed.). 

35. London, 1881, pp. 68-76, 79, 122, 125. 

36. Papers, vol. 1, p. 72. The paper on “Laws of Increasing and Diminishing Returns,” ibid., 
pp. 61-99, is not concerned with the population problem. Elsewhere he comments, seemingly 
with approval, upon Marshall’s evaluation of population growth (ibid., vol. 111, pp. 14-15, in 
review of the Principles, ist ed.) and notes (p. 221) that Mombert’s theory of population may 
be regarded ‘‘as coincident” with Marshall’s. 

37. It was, of course, argued in the late nineteenth and early twentieth centuries that the 
food supply and produced income had outstripped population, or that a larger population would 
be advantageous under existing conditions, but these arguments were loose inductions from 
the supposed course of events, and not founded upon a carefully formulated economic rationale; 
e.g., see William Farr, Vital Statistics, London, 1885, pp. 14-15; J. E. T. Rogers, A Manual 
of Political Economy, 2nd ed., Oxford, 1869, passim. In works concerned with the dangers of 
continuing population growth, as well as in some of those critical of Malthus, attention is not 
given to the nature of the response of total output to population growth; e.g., see George Drys- 
dale, The Elements of Social Science, London, 1854 and later editions; Bonamy Price, Chap- 
ters on Political Economy, London, 1878; J. A. Hobson, Problems of Poverty, London, 1896; 
M. Crackenthorpe, Population and Progress, London, 1907; William Smart, Studies in Eco- 
nomics, London, 1895; A. W. Flux, Economic Principles, London, 1904; S. and B. Webb, 
Industrial Democracy, London, 1902; S. J. Chapman, Political Economy, London, 1912. 
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the proper division of employments and for carrying out great works... . 
Hitherto in the world’s history it is probable that increase of population 
has generally, if not always, increased or rather assisted to increase the 
productiveness of industry. .. . It is always by acting on agriculture and a 
few kindred branches of industry that variations of population affect the 
productiveness of all industry. ... The existence of overpopulation or 
underpopulation is not susceptible of exact demonstration.** 


’ 


In 1903 he observed that the point of “maximum productiveness,” at 
which “the returns to industry cease increasing and begin to diminish . . . is 
constantly being shifted by the progress of knowledge and other circum- 
stances, and that the shifting is generally in the direction of increasing the 
population which is consistent with the maximum productiveness possible 
at that time.’’*’ In 1914 he elaborated his earlier views and rejected the 
sharp distinction between agriculture and manufactures, still present in his 
earlier writings. 


The advantages of producing a large aggregate quantity, and therefore 
the advantages of a large population to produce and consume the large 
quantity, are more obvious in manufacture than in agriculture... . In 
both agriculture and manufacture returns increase up to a point and be- 
yond that they diminish. If we start from what I have called the point of 
maximum return, we can say of manufacture as well as of agriculture that 
returns diminish as we move in either direction from that point. . . . Just 
as there is a point of maximum return in each industry, so there must be 
in all industries taken together. If population is not large enough to bring 
all industry up to this point, returns will be less than they might be, and 
the remedy is increase of population; if, on the other hand, population is 
so great that the point has been passed, returns are again less than they 
might be, and the remedy is decrease of population. 

It is very important not to fall into the error of supposing that the point 
of maximum return remains permanently fixed, either for particular in- 
dustries or for industry taken as a whole.... [It] is perpetually being 
altered by the progress of knowledge and other changes... . These 
changes shifted the point of maximum return, pushing it farther along 
in the direction favourable to large population.* 


Cannan’s approach seems to have exercised little influence upon English 
thought concerning the population question before the 1920’s. It was ignored 
by Marshall, and appreciation of its significance probably remained con- 
fined to the London School of Economics.*! For example, J. S. Nicholson 
indicated that an increase of population might “involve a diminishing return 


38. Elementary Political Economy, London, 1888, part I, sect. 7. 

39. Theories of Production and Distribution, chap. 9, sect. 4. 

40. Wealth, London, 1914, 1916, chap. 4; in the 3rd ed. (1928) the term “optimum” is used 
and an additional section is added, but otherwise the treatment is as in the 1st ed. 

41. See Robbins, op. cit., pp. 115-17, and p. 118 where Wicksell is said to be (perhaps) the 
first to use the term ‘“‘optimum population.”’ However, in 1906 G. U. Yule used the concept, 
“the ‘optimum,’ or best possible number,”’ to describe the normal population or labour-supply 
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to its general productive power,” but he little more than noticed that increase 
of population might have an opposite effect, perhaps because he felt that 
economists mistakenly attributed to division of labour and largeness of scale 
of production effects properly attributable to inventions unconnected there- 
with.*#? W. H. Beveridge, subsequently a critic of the concept of optimum, 
at first was content to note the absence of classical “‘over-population.’’* 
Whereas Pigou ignored the optimum, P. H. Wicksteed, having distinguished 
between industries of increasing and decreasing return, indicated that if all 
relevant agencies including population increased in the same proportion 
output per head would increase, but he did not translate his discussion into 
terms of the optimum.** J. M. Robertson confined his discussion largely to 
weaknesses of the anti-Malthusian position.” 


Population Elasticity and Its Determinants 


In his discussion of the manner in which population responds to an in- 
crease in subsistence J. S. Mill observed that 


the conduct of human creatures is more or less influenced by foresight of 
consequences, and by impulses superior to mere animal instincts: and 
they do not, therefore, propagate like swine, but are capable, though in 
very unequal degrees, of being withheld by prudence, or by social affec- 
tions, from giving existence to beings born only to misery and premature 
death. In proportion as mankind rise above the condition of the beasts, 
population is restrained by the fear of want rather than by want itself. . . . 
Among the middle classes, in many individual instances, there is an 
additional restraint exercised from the desire of doing more than main- 
taining their circumstances—of improving them; but such a desire is 
rarely found, or rarely has that effect, in the labouring classes. *® 


magnitude. When the actual population was in excess of the optimum, natality fell below its 
normal level and remained there until the actual population approximated the optimum; and 
when the actual population fell short of the optimum, natality moved above its normal and 
remained there until the actual population again approximated the optimum. An oscillation of 
natality about its norm was set up by the 15-20 year lag between a worker’s birth and his entry 
into the labour market. While Yule’s optimum was an increasing magnitude, it did not describe 
what Cannan had in mind. See “On the Changes in the Marriage and Birth Rates in England 
and Wales during the past Half Century; with an Inquiry as to their Probable Causes.” Journal 
of the Royal Statistical Society, vol. Lx1xX, 1906, p. 131. In the discussion, ibid., pp. 133-47. 
Yule’s optimum is not considered. - 

42. Op. cit., vol. 1, pp. 172-174. 343. He considered it probable that during the next century 
“the progress of invention” might be “more marked in the acquisition of raw produce than in 
its manufacture.”’ /bid., p. 173. Of Mill’s forecast of the future of the labouring classes he said 
that ‘‘general estimates of the future are extremely hazardous.” /bid., vol. 111 (1901), p. 171. 

43. Unemployment, London, 1908, 1912, pp. 6-7, 70, 217. In the 1930 edition the concept 
of optimum is criticised. 

44. See A. C. Pigou, Wealth and Welfare, London, 1912, part 1, chaps. 2, 4; P. H. Wicksteed, 
The Common Sense of Political Economy (1910), L. Robbins, ed., London, 1933, book 11, 
chap. 5, esp. pp. 527-32. 548-49. 

45. The Economics of Progress, London, 1918, chaps. 7-8. 

46. Principles, pp. 158-59. Senior was more optimistic, saying that in all ranks above the 
lowest “‘men of more enterprise are induced to postpone marriage . . . also by the hope that . . . 
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But he did not, as did many of his contemporaries’? suppose the power 
of the preventive check was increasing sufficiently to make it probable that, 
at least in the Western European sphere of civilisation, capital would more 
and more outstrip labour and the means of existence would more and more 
outdistance population, with the result that real wages, average income, and 
the standard of living would continue to rise. 


But whatever be the causes by which population is anywhere limited 
to a comparatively slow rate of increase, an acceleration of the rate very 
speedily follows any diminution of the motives to restraint. It is but rarely 
that improvements in the condition of the labouring classes do anything 
more than give a temporary margin, speedily filled up by an increase of 
their numbers.** 


The condition of the labouring classes would improve only if their “‘in- 


they may rise... . As they mount, the horizon of their ambition keeps receding.’ The luxuries 
of one generation become the decencies or necessities of the next. See N. S. Senior, Two 
Lectures on Population, London, 1829, pp. 27, 34-35. 

47. A variety of reasons were advanced by both critics and followers of Malthus why it was 
to be expected empirically that preventive checks would increase sufficiently in power to permit 
real wages and the average level of living to rise through time. Economic progress and the in- 
crease in civilisation continually pushed up the standard of living, and the habits of men were 
continually adjusted to this rise. Men both feared a decline in their levels of living and aspired 
to elevate them, and this aspiration was reinforced in the lower classes when the rates of natural 
increase in the upper classes were relatively low, and resulted in gaps in the upper portion of the 
social pyramid. The birth-depressing influence of urbanisation was stressed much more than 
in France where lack of prudence and of foresight were associated with an urban proletariat. 
Various factors which supposedly operated to reduce fecundity were noticed: e.g., inbreeding, 
changes in diet, increases in mental exertion, etc. As a rule, authors failed to convert their 
analyses into terms of process and so were unable to show why it was to be expected that the 
checks would necessarily continue to be sufficiently operative. The Neo-Malthusians, both 
before and after 1850, believed it impossible for men to control their numbers adequately unless 
assisted by suitable contraceptive devices. For detailed accounts of pre-1860 theories of checks 
see Kenneth Smith, The Malthusian Controversy, London, 1951; D. M. Harrison’s doctoral 
dissertation, A Survey of English Population Theory: 1800-1860 (1941; in Duke University 
Library); also N. E. Himes, Medical History of Contraception, Baltimore, 1936. 

Of Mill’s contemporaries only Herbert Spencer sought to discover a necessarily self-adjusting 
principle of population and rejected as incomplete theories which did not incorporate such a 
principle. He asserted that the power to maintain life, which varied directly with the develop- 
ment of the nervous system, was antagonistic to the power to propagate the species. Excess 
fertility produced population pressure, and this in turn stimulated improvements and intensified 
the need for skill, intelligence, self-control, and education, and put the mentally sluggish at 
increasing disadvantage. In consequence, man’s nervous centres tended to become enlarged, 
his power to maintain life tended to increase, and his power to reproduce to diminish. The 
evolutionary process initiated by excess fertility would persist until the power to maintain life 
and the power to reproduce were in equilibrium and mortality and fertility were in balance ata 
low level. Then excess fertility and population pressure would have come to an end. This 
theory, first developed in 1852, is more fully developed in his Principles of Human Biology, 
New York, 1867, vol. 11, pp. 406-10, 479-508. 

48. Op. cit., p. 161. On the degree of dependence of the movement of wages upon that of 
the capital/population ratio, see book 1v, chap. 3; also book 1v, chap. 6, on when the stationary 
state was “not in itself undesirable.” It was essential, if man were to profit by improvements, 
scientific discoveries, and capital accumulation, that the “increase of mankind . . . be under 
the deliberate guidance of judicious foresight.” /bid., p. 751. 
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tellectual and moral culture” improved, or they so used “favourable cir- 
cumstances” as to raise their “habitual standard,” the level below which 
they would not multiply.** This was most likely to happen when, as during 
the French Revolution, a great improvement took place in a very short time 
interval, enabling the vorkers to change their habits and raise their standards 
and those of their children before population growth had removed this 
possibility. 


To produce permanent advantage, the temporary cause operating upon 
them must be sufficient to make a great change in their condition—a 
change such as will be felt for many years, notwithstanding any stimulus 
which it may give during one generation to the increase of people. When, 
indeed, the improvement is of this signal character, and a generation 
grows up which has always been used to an improved scale of comfort, 
the habits of the new generation in respect to population become formed 
upon a higher minimum, and the improvement in their condition becomes 
permanent.” 


This type of argument, an analogue of which finds expression to-day,”! 
though not noticed by Cairnes, was apparently considered valid by Faw- 
cett.°* It was rejected by Bagehot (who exercised considerable influence 
upon Marshall) and endorsed by J. N. Keynes. Bagehot believed that ‘‘a 
really thrifty people used to self-denial’ would profit “‘exceedingly by a 
series of small improvements” devoting their fruits to “happiness’”’ rather 
than to “numbers”; whereas “‘an easy-going enjoying nation” would not 
use the fruits of ““any boon of plenty, however great or sudden,” to raise 
their average level of living.** Keynes pointed to the great permanent in- 
crease produced in the level of real wages by the Black Death, saying it 


49. Ibid., p. 161. 

50. Ibid., pp. 348-49. See on the impact of the French Revolution, pp. 292-95. 371. 380ff.; 
on improvement in England in 1715-65, p. 349n.; also pp. 383-84. 719ff. J. R. McCulloch, 
in an unsigned article (““Dr. Chalmers on Political Economy,” Edinburgh Review, vol. Lvi (no. 
Il), 1832, p. 55) had already indicated that, because 16-18 years intervened between the birth 
of an individual and his entry into the labour market, an increase in the demand for labour and 
hence an increase in wages tended to result in the acquisition by workers’ families of higher 
standards, since the increase in wages could not for years (if ever) evoke an increase in the 
supply of labour sufficient to press wages back to the initial level. It was possible also for the 
standard of living to be reduced by a decline in the demand for labour, its supply remaining 
constant, if the resulting fall in wages caused workers to lower their opinions respecting what 
was necessary for their comfortable subsistence. This argument is more fully developed in 
McCulloch’s Principles of Political Economy, Edinburgh, 1842, 1864, part 111, chap. 2, and 
preface to 1842 edition. Cf. Yule, cited in note 41 above; also M. Longfeld, Lectures on Political 
Economy, Dublin, 1834, pp. 202-04, 263-66. 

51. It is commonly held to-day that very heavy and sustained investment must be made in 
under-developed countries with high natality if they are to be enabled to break through the 
Malthusian barrier to progress. Cf. H. Leibenstein, A Theory of Economic-Demographic 
Development, Princeton, 1954. 

52. See note 18 and text above. 

53. Walter Bagehot, Economic Studies, 1879, essay on “Malthus,” in Works (ed. F. Morgan), 
Hartford, 1889, vol. v, p. 397. 
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supported the ‘‘conclusion that if a general rise in wages is to be rendered 
permanent, it must be able to exert an influence upon the labourer’s standard 
of comfort before an increase in population has had time to bring about a 
reaction.” 

Economists generally found a barrier to excessive multiplication in the 
presence of a habitual standard of living, desire for the preservation and/or 
the improvement of which inspired men to subject their increase to judicious 
restraint.°> According to Fawcett there was wanting in the labouring classes 
that prudence which guarded the customary standards of the middle and 
upper classes.°® Cairnes wondered if “‘even a very great change in the habits 
of the labouring classes would suffice” so long as the worker remained ‘‘a 
mere receiver of wages.”’°’ In 1870 F. Jenkin said that since “the feelings of 
men,” their ““expectation of comfort,” determined “‘the cost of production 
of labour [which] determines wages,” increase in this expectation and 
hence in population limitation would elevate wages.°* W. Cunningham in- 
dicated that the ‘‘amount of population which can be supported at any one 
place and time,” given the current limit of its productive power, depended 
on the ‘“‘standard of adequate support”’ prevailing, a standard which might 
rise as a result of material progress.*? Nicholson considered “improved 
education”’ essential, along with elevation of the worker’s “standard of 
comfort,” to the permanent advance of wages.®® These writers, and others 
of similar persuasion, did not, however, sequester and describe the sequence 
of steps, or the socio-economic processes, underlying the expansion of the 
minimum standard of comfort. 


54. The Scope and Method of Political Economy, London, 1891, chap. 9, sect. 2. 

55. Writing in 1884, Wicksteed (op. cit. vol. 11, p. 706) observed that “Economists of the 
most widely divergent schools” held that “‘the only means (always under existing conditions) 
by which wages could be permanently raised would be a collective refusal on the part of the 
working classes to live and propagate on the terms at present granted, i.e. a raising of the stand- 
ard of minimum comfort.”’ Wicksteed himself believed that “the supply of raw human material 
is determined largely .. . by non-economic considerations”; but, like Jevons, he considered 
“the whole question of the ultimate supply of human effort . . . beyond the limits of economic 
inquiry.” /bid., vol. 1, pp. 336-37. 

56. Manual, p. 157; also his treatment of pauperism and poor relief in Essays and Lectures 
on Social and Political Subjects, London, 1872, pp. 84, 102-103. That poor relief had a bene- 
ficial effect upon the behaviour of the poor was urged by W. L. Sargant, Essays of a Birming- 
ham Manufacturer, London, 1872, vol. 1v, pp. 69-317. The Irish experience had much earlier 
caused James Mill and others to modify their views concerning the impact of poor laws upon 
population growth (R. D. C. Black, op. cit., pp. 36-38). 

57. Political Economy, p. 281, also note 19 above and text. Matthew Arnold too stressed 
the need for a re-definition of the object of living. See Culture and Anarchy, London (1869), 
New York, 1925, pp. 196-97; cp. John Ruskin, Unto this Last and other Essays (1862), 
Everyman ed., New York, pp. 185-191. 

58. Papers Literary, Scientific, &c, vol. 11, London, 1887, London School of Economics 
reprint, 1931, pp. 93-106, esp. 100-101; also 130. Compare Duke of Argyll’s account (The 
Unseen Foundations of Society, London, 1893, p. 491) of the restraints on population growth 
arising from an increase in the “standard of life.” 

59.‘‘On the Statement of the Malthusian Principle,’ Macmillan’s Magazine, vol. XLix, 
1883, pp. 81-86. See also Sidgwick, Principles, pp. 149-50. 

60. Principles, vol. 1, pp. 193-94, 333-40. 
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Miscellaneous Matters 


Under this heading we shall touch upon reactions to the decline in the 
birth rate, reactions that did not become pronounced until the turn of the 
century when more refined statistical methods suggested the advent of a 
stationary population.®*! Thereafter alarm was frequently expressed lest the 
birth rate continue to fall and depress the rate of increase to the level ob- 
taining in neighbouring France, and this alarm was intensified when it was 
observed that the rate of increase was lower in the upper than in the lower 
socio-economic categories of the population.® As a result of the discussions 
carried on in the London Times and elsewhere a National Birth Rate Com- 
mission was established in 1913, and it made a report in 1916 and again, 
after having been reconstituted, in 1920. 

Among the circumstances described as responsible for the decline in the 
birth rate were the increase in the standard of comfort and the desire for 
luxury; the slackening of religious restraints; the decline in the asset value 
of children occasioned by the prolongation of their education; increased 
knowledge of contraception, attributable to urbanisation and the earlier 
influence of the Bradlaugh-Besant trial in 1877; the impact of changing eco- 
nomic conditions; and increased thrift. Comparative highness of fertility 
was no longer found especially associated with agricultural activity or with 
particular industrial activities. Marriage rates and birth rates were found to 
fluctuate with variations in the degree of economic prosperity and availability 
of employment. It was noted that although the crude birth rate had fallen 
since 1876, corrected indices of natality did not begin to fall until in the 
1880’s.® 

61. See E. Cannan’s forecasts, made in 1895 and 1901, and republished in Economic Scares, 
London, 1933, pp. 108-35. 

62. See E. Castlelot, “Stationary Population in France,” Economic Journal, vol. xiv, 1904, 
pp. 244-61; J. H. Schooling, ““The Natural Increase of Three Populations,’ Contemporary 
Review, vol. LXXxI, 1902, pp. 227-41; A. Newsholme, The Declining Birth Rate, New York, 
1911, p. 54; G. T. Bisset-Smith, “The Census; Population and Progress,’ Westminster Review, 
vol. CLXXIII, 1910, pp. 601-16. See also William Farr, ‘On Some Doctrines of Population,” 
Journal of the Royal Statistical Society, vol. XL, 1877, pp. 576-77. 

63. See S. and B. Webb, Industrial Democracy, pp. 638-42: S. Webb, “Physical Degeneracy 
or Race Suicide,” London Times, Oct. 11, 1906; Crackenthorpe, op. cit., pp. 84-86. But cf. 
Sidney Low, “Is Our Civilization Dying?” Fortnightly Review, vol. xCix, 1913, pp. 628-39: 
also Newsholme and Stevenson, cited in note 65 below. 

64. Problems of Population and Parenthood, London, 1920. 

65. See Newsholme, op. cit., chap. 4; Yule, op. cit.; Himes, op. cit., pp. 244-45. Newsholme 
and T. H. C. Stevenson, ““The Decline of Human Fertility in the United Kingdom and other 
Countries as shown by Corrected Birth Rates,” Journal of the Royal Statistical Society, vol. 
LXIX, 1906, pp. 34-87 and discussion, pp. 133-47: Marcus Carlyle, ““The Birth Rate (1905),” 
Westminster Review, vol. CLXIV, 1905, pp. 278-301: G. B. Lissenden, ‘Race Suicide, the 
Reply of the Masses,” ibid., vol. CLXXxIIl, 1909, pp. 270-72. See also Crackenthorpe, op. cit., 
and C. V. Drysdale, Can Everybody Be Fed? A Reply to Prince Kropotkin, London, 1913. 
Crackenthorpe and Drysdale both emphasised the fact that parents should produce no more 
children than could be satisfactorily supported. There was no recognition of the possible impact 


of the late nineteenth century decline in the rate of economic advance to which E. H. Phelps 
Brown and others have called attention; but see PE, p. 190 (p. 239 in Ist ed.). See note 3 above. 
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Il. Laws of Returns; Formation of Non-Human Agents 
of Production 


Marshall’s discussions of these two subjects are here bracketed together 
because he dealt with both when treating of the possible consequences of 
continuing population growth.®® While his treatment of the laws of return 
was nearly as well developed in the first as in the eighth edition, his account 
of long-run supply of labour and capital underwent greater elaboration in 
later editions.*” 

Marshall’s various discussions suggest that he had in mind six or seven 
analytically distinct though somewhat interconnected forces which made 
for increases in income per head, of which population growth,® when it so 
operated, was but one. (i) Population growth, in so far as it stimulates or 
makes possible the general development of industry, gives rise to certain 
inventions (together with their application) and to various economies conse- 
quent upon improvements in the organisation of expanding economic 
activities, and these in turn bring about increases in output per head. In- 
creases are brought about also by (ii) increases in wealth or capital per head; 
by (ili) inventions which, coming into being and use independently of the 
stimulus of population growth, may be called autonomous; and by (iv) 
improvements in the terms on which imports are to be had. Increases 


66. While Marshall touched upon the rent-increasing influence of population growth (e.g., in 
PE pp. 156, 632ff., 687), his treatment of rent does not fall within the boundaries of the present 
paper. See F. W. Ogilvie, “Marshall on Rent,” Economic Journal, vol. XL, 1930, pp. I-24, 
and M. T. Hollond’s reply, ibid., pp. 369-83; also R. Opie, ““Marshall’s Time Analysis,” ibid., 
vol. XLi, 1931, pp. 199-215, and G. J. Stigler, Production and Distribution Theories, New 
York, 1941, pp. 87-97. 

67. In the preface to the sixth edition (1910) which is very nearly identical with the fifth 
(1907), the seventh (1916), and the eighth (1920) editions, Marshall noted that while up to then 
cheap transport had “almost suspended the tendency to Diminishing Return,” continuing popu- 
lation growth might again push upward the return to land and its value. “Increasing stress has 
been laid in successive editions up to the present on these facts.”’ While increasing return was 
treated more fully in the eighth than in the first edition, it is plainly treated in the first, book tv, 
chaps. 3 and 13 assuming virtually final form in the first, and much of book v, chaps. 12, 13 
and 15 appearing there. Treatment of the importance of cheap transport was substantially the 
same in the first as in the eighth editions. The third and fourth editions approximated the final 
edition in respect of returns more closely than did the first, and the discussion assumed virtually 
final form in the fifth. In The Pure Theory of Domestic Value, written about 1873 and printed 
in 1879, he admitted that agriculture might be subject (given sufficient time for change) to in- 
creasing as well as to diminishing return, and asserted that economies in production usually 
attended an “increase in the total amount of a commodity manufactured”’ whether it was 
produced by many or few firms, sub-division of processes, education and economy of technical 
Skill, and the multiplication and intercommunication of ideas acting in combination to reduce 
costs (ibid., pp. 6, 7-10, 16-17). Compare Principles, 8th ed., book 1v, chap. 3, book v, chap. 
12). See also his Economics of Industry (1879), pp. 27ff. (1881), pp. 22-26, 57. Changes in 
Marshall’s treatment of the supply of capital and labour are noted when significant and relevant. 

68. Here the term population growth is intended primarily to signify increase in the overall 
density of the population; it is not particularly intended to signify a process which operates to 
increase the rate of investment and so possibly makes for fuller employment. 
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result also from (v) improvements in the health, vigour, education, and 
efficiency of the labour force, improvements which have their origin pri- 
marily in the general betterment of the conditions under which workers 
live and bring up their children and secondarily in such economically rational 
investment as is made in individual training, etc.®’ (vi) Output per head 
tends to be higher when the manner in which an economy is organised is 
relatively favourable to the selection of men with business genius.” (vii) 
There are other savings, organisational in character, consequent upon the 
growth of an economy in magnitude, of the sort included under (i) but not 
occasioned by population growth and not otherwise included above.”! 

Some branches of an economy being subject to what Marshall called 
“increasing return,” others to ‘‘diminishing return,” and yet others to ‘“‘con- 
stant return”’ (i.e., a state of balance between ‘“‘the actions of laws of in- 
creasing and diminishing return’’), an economy was describable as subject 
to “increasing return” when the industries subject thereto outweighed in 
importance those subject to “diminishing return.”’”” 

Increasing return has its origin in the tendency of “‘external economies” 
and (to some extent) “internal economies” to increase as the “‘aggregate 
volume of production” increases. A condition of increasing return obtains 
in an economy as a whole, or in one of its branches, when “an increase of 
labour and capital leads generally to improved organisation, which increases 
the efficiency of the work of labour and capital’; and it manifests itself in 
the fact that “the output of a certain amount of labour and capital,” or the 
quantity of product associated with a given “‘quantity of effort and sacrifice,” 
rises as more labour and capital are used and a greater output is produced. 


We say broadly that while the part which nature plays in production 
shows a tendency to diminishing return, the part which man plays shows 
a tendency to increasing return. . . . Therefore in those industries which 
are not engaged in raising raw produce an increase of labour and capital 
generally gives a return increased more than in proportion; and further 
this improved organisation tends to diminish or even to override any 
increased resistance which Nature may offer to raising increased amounts 
of raw produce. 


69. On (v) see PE, pp. 510, 561-69, 693-95: pp. 681ff., on the shift from “investment as 
material capital to investment as personal capital”; and pp. 216, 561-65, on the tendency for 
underinvestment in training to be occasioned by the fact that the marginal private benefit of 
such investment usually fell short of its marginal social benefit. On (ii) and (ii) see book tv, 
chap. 13 and pp. 460, 541ff.; on (iv) see pp. 674-75: on (i), book 1v, chap. 13, book vi, chap. 12. 
The continuing impact of science, to which Marshall attached great weight, is included above 
under that of invention. In Economics of Industry, 2nd ed., p. 57, division of labour is stressed. 

70. E.g., see IT, pp. 153ff.; PE, 686n., 745, and on innovator types, 597ff., 663ff. 

71. Income per head is also affected by the length of the working week, and by yet other 
circumstances, but these are not here considered. 

72. Through the use of excise taxes on increasing-cost and subsidies on decreasing-cost 
industries the relative weight of industries of increasing return could be somewhat increased. 
See PE, book v, chap. 13; also Appendix H. 
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In general, the economies underlying tendencies to increasing return arise 
out of increased knowledge, greater specialisation of labour and machinery 
and activities, better localisation of industry, the increasing scale of industry, 
more economic use of factors and materials, better and more time-saving 
communication, more efficient marketing, and other improvements in organi- 
sation, all of which may be associated with increases in the aggregate volume 
of production in some if not in all industries.” 

Evidently, therefore, increasing return may be consequent upon popula- 
tion growth, or it may be consequent upon changes which take place in- 
dependently of population growth, or it may be both. Marshall does not, 
however, separate the two sources out sharply, perhaps because he was 
concerned with the movement of average income rather than with the 
specific influence of population growth, and also because he looked upon the 
movement of population as interacting with other agents participating in 
economic development in the manner of participants in an organic growth 
process.” 

Continuing population growth tends to have an adverse effect upon indi- 
vidual well-being, Marshall reasoned, when a country’s supply of land is so 
limited that the supply of the products of land is highly inelastic to labour 
and capital inputs, and the alternative of relatively cheap raw-produce im- 
ports is not available. So long as a country’s land supply remains adequate, 
or as its population, though short of land, can exchange manufactured goods 
and services on suitable terms for raw produce imported from abroad, 
population growth not only is not likely to depress income per head but may 
even be accompanied by increases in average well-being, provided that the 
evils associated with urban crowding are avoided. When so reasoning, 
Marshall seems usually to have had in mind the concrete case of Britain, 
to whose ability to import raw produce on satisfactory terms he adverted a 
number of times. 

The contributions of extractive industries other than agriculture were 
noticed but not stressed by Marshall. He merely stated that fish constitute an 
important source of food and that some if not all fisheries are subject to 
diminishing return.*” He observed that the important thing about mineral 
extraction was not so much the operation (“‘other things being equal’) of 

73. See PE, esp. pp. 318-21, also book iv, chaps. 8-11, e.g., pp. 286ff., 396ff., 457ff.; also 
IT, pp. 187ff., and, on science, p. 133. See PE, ist ed., book 1v, chaps. 13, 7-11. Marshall 
cited with approval C. J. Bullock’s, ““The Variation of Productive Forces,” Quarterly Journal 
of Economics, vol. Xvi, 1902, pp. 473ff., which, however, does not treat of the population 
question. For a critical appraisal of Marshall’s treatment of returns see Stigler, op. cit., pp. 
68-83. Marshall makes no reference to such writers as Julius Wolf (Die Volkswirtschaft der 


Gegenwart und Zukunft, Leipzig, 1912) who emphasized limitations to technical progress 
itself. 

74. See Shove, op. cit., p. 312; “Mechanical and Biological Analogies in Economics,” in M, 
pp. 312-18; also PE, ist ed., pp. 71, 301, 6th ed., preface. 

75. River fisheries were subject to diminishing incremental return to additional applications 
of capital and labour. Sea-fisheries were subject to diminishing return according to some 
opinions, and not subject thereto according to other opinions. ‘“The question is important, for 
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diminishing returns in mining as the fact that “‘nature’s storehouse” was 
subject to eventual exhaustion.’® While Marshall did not stress so much as 
had Jevons the consequences for the British economy of increases in the 
costs of mineral extraction which would long precede exhaustion of Britain’s 
minerals, and while he did not observe that population growth would acceler- 
ate the upward movement of these costs and the advent of mineral exhaus- 
tion, he commented upon the fact that Britain’s coal and ore supplies were 
being depleted,” and he declared it unwise for her to exchange coal for 
imports.** He may have supposed that economies attendant upon the 
increasing conversion of coal into electricity near the mines would counter- 
balance increases in costs of extraction, and that the harnessing first of 
water power and eventually of tidal and solar energy would offset the deple- 
tion of coal supplies.*” Also he may not have considered the investment of 
labour and capital in mineral production to be relatively large enough to 
enable rising costs to occasion as much trouble in the relatively near future 
as Jevons had anticipated.*® 

Describing land as something whose fundamental attribute “‘is its exten- 
sion” and as an agent which “has an ‘inherent’ income of heat and light and 
air and rain, which man cannot greatly affect,” Marshall stressed the fact 


the future population of the world will be appreciably affected as regards both quantity and 
quality, by the available supply of fish.”’ See PE, p. 166, or ist ed., p. 218. When discussing the 
fishing industry Marshall did not distinguish sharply between a diminution in returns attribut- 
able to a change in factoral proportion and a diminution attributable to a contraction of the size 
of fish populations. See H. S. Gordon, “On a Misinterpretation of the Law of Diminishing Re- 
turns in Marshall’s Principles,” Canadian Journal of Economics and Political Science, vol. 
XVIII, 1952, pp. 96-98. 

76. PE, pp. 166-67: IT, pp. 188-89. 

77. See his ‘Memorandum on the Fiscal Policy of International Trade (1903), OP, pp. 
365-420 esp. pars. 20, 64, 70, 80-82. A century or two hence Britain could no longer raise 
all her people out of extreme poverty in the absence of external help. See ibid., par. 20. How- 
ever, in The Economics of Industry, 2nd ed., p. 26, he anticipated the replacement of coal by 
“the forces of the air and water,” together with power storage and transmission. 

78. 1T, p. 628. “The position which Britain will hold in the world some centuries hence will 
depend largely on the care with which she has husbanded her stores of it; any generation which 
exports it, in order to pay for those manufactures in the production of which Britain should 
hold her own, will inflict an injury on coming generations.” /bid., n. A country lacking mineral 
oil “‘must always jealously guard her supplies of coal for use at sea.”’ M, p. 364. 

79. IT, pp. 162, 788-90: M, p. 137-39. 364, note 76 above. In his paper (published in 1879) 
on the role of water, he indicated the contribution that water power had made and could make 
to the nation’s energy supply, and he emphasised the economic and the sociological significance 
of inland waters and (above all) the sea as means of intranational and international communica- 
tion; but he did not deal with the growing industrial, municipal, and related uses of water. 
See M, pp. 134-41. 

80. In 1901 about 5.8 per cent. of the British labour force was engaged in mining; in 1841. 
about 3; and in 1911, about 6.6. See Colin Clark, op. cit., ist ed., London, 1940, p. 187; and, 
for recent internationally comparative figures, ibid., 2nd ed., pp. 398-99. In the United States 
in 1900 minerals other than gold comprised, in value terms, about 3 per cent. of the gross 
national product whereas agricultural and forestry products (about go per cent. of which were 
consumed domestically) comprised 23 per cent. See The President’s Materials Policy Com- 
mission, Resources for Freedom, Washington, 1952, vol. 1, p. 7, vol. 11, pp. 176, 180. 
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that, from the point of view of a nation as a whole, its stock of land was fixed 
and hence not susceptible, as were implements and other agents of produc- 
tion, of great if not unrestricted increase.*! 

It followed that when, as in an old country, all cultivated land had been 
brought into use, its people “can cultivate its land more intensively, but it 
cannot get any more.” Such intensification of cultivation, in turn, was sub- 
ject, in the absence of improvements in the arts of agriculture, to diminish- 
ing incremental returns to labour and/or capital as the ratio of labour and/or 
capital to the land increased (as it almost invariably would in an old country) 
beyond the point where the marginal productivity of land stood at zero. 
Under these conditions 


the application of increased capital and labour to land will add a less 
than proportionate amount to the produce raised, unless there be mean- 
while an increase in the skill of the individual cultivator. Secondly, 
whatever may be the future developments of the arts of agriculture, a 
continued increase in the application of capital and labour to land must 
ultimately result in a diminution of the extra produce which can be ob- 
tained by a given extra amount of capital and labour.*” 


Population growth was not always accompanied by diminishing average 
returns to labour and/or capital applied to land, since improvements in the 
agricultural arts, together with various other agencies of increasing return, 
sometimes operated, even in old countries, to raise the level of returns to 
applications of labour and capital to land. 


Even in agriculture the law of increasing return is constantly contend- 
ing with that of diminishing return, and many of the lands which were 
neglected at first give a generous response to careful cultivation; and 
meanwhile the development of roads and railroads, and the growth of 
varied markets and varied industries render possible innumerable econ- 


81.PE, pp. 145, 169-70, 422n., 534-36, 629. Marshall therefore criticised American and 
other economists who, reasoning on the basis of a new country much of whose land remained 
uncultivated, disregarded the significance of the fixity of the stock of land and exaggerated the 
importance of land’s situational advantages (which also were largely beyond man’s control). 
See PE, pp. 170-71, 629. 

82. PE, p. 153 (p. 203 in 1st ed.), also p. 150. See also pp. 151 and 172 on historical evidence 
of man’s response to diminishing returns; p. 155 on Arkansas experimental data; pp. 407-10 
where the problem of factoral proportion, as distinguished from that of diminishing returns 
in land, is treated; and pp. 150-51, 156, 651ff. (also IT, pp. 189-90n.), on the tendency of re- 
turns to labour and/or capital to rise when too little labour and/or capital is being applied to a 
given amount of land. 

83. PE, p. 670 (p. 714 in 1st ed.). Elsewhere (p. 651) he said that “‘man’s part in agriculture 
conforms to the law of increasing return’’ just as does man’s part in manufacture. Similarities 
and dissimilarities are touched upon in ibid., pp. 651-55. While Marshall believed Henry 
Carey’s argument, that cultivation proceeded from the poorer to the better soils, to be “based 
largely on facts relating to warm countries’’ whose oppressive climate presently made their 
efficient cultivation impossible, he admitted that ‘“‘many of those lands which are the least 
fertile when cultivation is merely extensive, become among the most fertile when cultivation 
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omies in production. Thus the tendencies to increasing and diminish- 
ing return appear pretty well balanced, sometimes the one, sometimes 
the other being the stronger.** 


Increases in returns in agriculture flowed out of changes in both the 
immediately agricultural milieu and the adjoining non-agricultural milieu 
which accompanied the growth of population, changes which ranged from 
improvements in education, medicine and communication to improvements 
in markets and in the composition of agricultural production.** 

Given that a nation’s raw produce was forthcoming, either domestically 
or from abroad, under conditions of constant or not very rapidly falling 
return, it stood to benefit from population growth, since the operation of 
increasing returns (consequent upon population growth) in manufacture, 
transport and other branches of activity (wherein raw materials counted 
for little and human agents and capital for much) would more than offset 
some diminution in returns in agriculture and thus yield increasing returns 
in terms of output as a whole. 


Taking account of the fact that an increasing density of population 
generally brings with it access to new social enjoyments we may give a 
rather broad scope to this statement and say: An increase of population 
accompanied by an equal increase in the material sources of enjoyment 
and aids to production is likely to lead to a more than proportionate in- 
come of enjoyment of all kinds; provided firstly, an adequate supply of 
raw produce can be obtained without great difficulty, and secondly there 
is no such overcrowding as causes physical and moral vigour to be im- 
paired by the want of fresh air and light and of healthy and joyous recrea- 
tion for the young.*® 


It was necessary, in other words, that the formation of capital (i.e., ““ma- 
terial aids to production’’) proceed at least as rapidly as that of population, 
that there be access to sufficient supplies of raw material and produce, that 
these supplies be obtainable on satisfactory terms, and that the evils of over- 


is intensive,” and pointed, by way of example, to marsh, pasture, and similar lands which 
had been converted to the cultivation of grains, root crops, etc. See PE, pp. 157-59, 164-65. 
The growth of population and wealth thus tended to “make the poorer soils gain in value on 
the richer,” particularly when the former were as well endowed as the latter with light, heat, 
and air. See PE, p. 162. 

&4. PE, pp. 165-66. Ricardo had erred in not allowing ““enough for the increase of strength 
that comes from organisation” and in supposing that “the lands which were first chosen, 
should turn out always to be those which ultimately come to be regarded as the most fertile.” 
See ibid., pp. 164, 165: also preceding note. It was essential, Marshall’s argument ran, to look 
at the response of a whole region to an increase in population, since this was undergoing 
reorganisation, rather than only at the immediate response of a field to more inputs. See 
ibid., pp. 165-66. 

85. PE, p. 321 (pp. 379-80 in ist ed.). Given also what we have called autonomous invention 
(cp. Marshall’s “substantive” invention, ibid., p. 460), the case would be stronger, since both 
capital and invention are complementary to labour (ibid., pp. 542. 665ff.), and serve to raise 
wages as well as income per head. 
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crowding be avoided through a suitable distribution of economic activities 
and population. Then, and only then, was population growth likely to be 
accompanied by rising wages, rising income per head, and increased satis- 
faction issuing out of increasing return in terms of output as a whole. 

Wealth per head had been growing since the seventeenth century and was 
likely to continue to grow, since man’s capacity for deferred gratification 
had grown; he had gradually become ‘“‘more willing to sacrifice ease or other 
enjoyment in order to obtain them in the future.”’ As a result of his improved 
‘telescopic’ faculty’’ man 


is more prudent, and has more self-control, and is therefore more inclined 
to estimate at a high rate future ills and benefits—these terms being used 
broadly to include the highest and lowest affections of the human mind. 
He is more unselfish, and therefore more inclined to work and save in 
order to secure a future provision for his family; and there are already 
faint signs of a brighter time to come, in which there will be a general 
willingness to work and save in order to increase the stores of public 
wealth and of public opportunities for leading a higher life.*® 


It was not likely, Marshall’s sociological analysis suggests, that men, having 
acquired this improved estimate of the future and the thriftiness that goes 
along with it, would easily relinquish their savings habits. It was essential, 
however, that there be security, that wealth not be consumed by great wars, 
and that an end be made to the ‘“ ‘Achilles’ heel’ of Britain’s industries,” 
the restriction of output by British workers; otherwise the “middle and upper 
classes,” in whose hands the task of capital formation lay for the greater part, 
would not provide the required capital.*’ In fact, “if the motives and op- 


86. PE, p. 680 (not in Ist ed.; in 4th ed., pp. 679-80). See also, on the slow development of 
thriftiness, PE, pp. 224-30 (289-96 in Ist ed.). Marshall considered family affection a chief 
motive to saving (PE, pp. 228-29), but he did not, as did J. A. Schumpeter (Business Cycles, 
New York, 1939, pp. 699, 1035-36), therefore infer that with the spread of childlessness and 
very small families much of the drive toward saving would be eliminated. 

87. IT, pp. 641n., 648-50; PE, pp. 236, 320. Given “anti-social contrivances for stinting 
output,” capital would emigrate to places where a better return was to be had. See PE, pp. 
699-700. Lower rates of return would result in lower rates of saving, since, as a rule, “the 
higher the rate of interest the greater the saving.” /bid., p. 234. While Marshall noted that the 
shift “‘from investment as material capital to investment as personal capital’ was reducing the 
relative scarcity of “trained ability” and so reducing its relative but not its absolute earnings, 
he did not weigh the impact of this effect upon saving. /bid., pp. 681-82. Elsewhere Marshall 
observed (in 1887) “that the great economic feature of this age, more important than every 
other fact put together, is that the amount of capital is increasing many times as fast as that of 
population”; and he did “‘not see any necessity at all why interest should be more than 2 per 
cent. a century hence.’ See OP, p. 49. He did not analyse the impact of the heavy outflow of 
capital upon the developing economies, nor inquire into the comparative advantage to Britain 
of home and foreign investment under various conditions. However, see Money, Credit and 
Commerce, London 1923, pp. 135-37; also pp. 202-03, where he notes that emigration from 
old to new countries expands the market for the products of old countries, but disregards the 
complementary relation existing between the emigration of capital and that of men. He does not 
refer to the estimates of Flux (1907) or C. K. Hobson (1914) though he does touch upon aspects 
of Giffen’s. 
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portunities for the accumulation of private capital in Britain were consider- 
ably reduced,” the supply of material appliances might be so reduced that 
income per head would fall.** Marshall supposed, however, that “‘as a matter 
of fact an increase of population is likely to continue to be accompanied by 
a more than proportionate increase of the material aids to production.”*® 
So far as raw produce was concerned, an old country almost certainly 
must, if her numbers continued to grow, become increasingly dependent 
upon external sources, since “improved knowledge and methods” could 
not continue to contend successfully ‘‘against Nature’s resistance to the 
demands made on her by an increasing population.”’”® Britain had long since 
found recourse necessary to the importation of produce, the British worker 
not having derived much advantage from the industrial revolution until the 
removal of trade barriers and the improvement of transport had cheapened 
his food and freed him of the burden of rising food costs. It was the avail- 
ability abroad of agricultural products at prices sufficiently low and suffi- 
ciently stable, together with the operation of increasing returns in trans- 
port and communication generally, that had enabled the growing British 
population to derive advantage from the operation of increasing return in 
manufactures and other activities and to experience a great improvement in 

real income after the repeal of the Corn Laws.”! 
In the present age, the opening out of new countries, aided by low 


transport charges on land and sea, has almost suspended the tendency to 
Diminishing Return, in that sense in which the term was used by Malthus 


and Ricardo. ... And yet, if the growth of population should continue 
for very long even at a quarter of its present rate, the aggregate rental 
values of land for all its uses . .. may again exceed the aggregate of in- 


88. IT, p. 649. Marshall’s argument resembles somewhat that of K. E. Boulding, ““The 
Fruits of Progress and the Dynamics of Distribution,” American Economic Review, vol. 
XLII (2), May, 1953, pp. 482-83. 

89. PE, p. 321 (p. 380 in ist ed.). He anticipated no dearth of demand for capital; for on all 
sides there are “openings . . . all of which will tend to change the character of our social and in- 
dustrial life, and . . . enable us to turn to account vast stores of capital in providing new gratifi- 
cations and new ways of economising effort by expending it in anticipation of distant wants.”’ 
He saw no capital-full stationary state in the offing. See ibid., p. 223, and note indicating how 
much capital would be required merely “to enable a large part of the population to live in towns 
and yet to be free from many of the present evils of town life.” 

go. While he believed that the rate of invention would continue for several centuries as in the 
first two decades of the twentieth century, he indicated that he could not forecast whether re- 
turns in agriculture would rise, fall, or remain constant. See IT, pp. 159, 189: also PE, p. 138, 
on the importance of knowledge as an agent of production. 

91. PE, pp. 321-22, 671-75. 691-93: IT, pp. 649-s50n., 749-62. See Colin Clark, op. cit., 
Ist ed., p. 256, on operation of diminishing return before the repeal of the Corn Laws. “Prob- 
ably more than three-fourths of the whole benefit she has derived from the progress of manu- 
factures during the nineteenth century has been through its indirect influences in lowering the 
cost of transport of men and goods, of water and light, of electricity and news: for the dominant 
economic fact of our own age is the development not of the manufacturing, but of the transport 
industries. .. . It is they also which have done by far the most towards increasing England’s 
wealth.’ PE, pp. 674-75 (pp. 718-19 in tst ed.). 
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come derived from all other forms of material property; even though 
that may then embody twenty times as much labour as now.” 


But would food and raw materials continue to be available on satisfactory 
terms? Were Torrens’s fears to be realised sooner than he anticipated? 
While Marshall sometimes expressed optimism,”® he observed that if this 
influx was checked by the trade regulations of other countries, or should 
heavy military and naval expenditures have to be made to guard this influx, 
much of the advantage Britain “derives from the action of the law of increas- 
ing return” would be lost.*4 It was likely that the terms of trade would turn 
against Britain in time, as the result of the rise of competitor countries 
exporting products similar to those exported by Britain, of the develop- 
ment of manufactures in countries that formerly imported them from Britain, 
and of the operation of diminishing returns in food and raw-material ex- 
porting countries as their domestic requirements increased. He pointed to 
the case of Germany and America, to the rise of Japan, to other potentially 
industrial powers, and to the fact that it was much easier to introduce manu- 
facturing processes developed abroad than to pioneer them as Britian had.” 
It was essential, therefore, that Britain overcome her self-complacency and 
guard herself against foreign competition by maintaining her position as 
an industrial leader. 


Britain can obtain her necessary supplies of food and material only by 
continued leadership in those industries which make large use of the most 
expensive mechanical appliances: that is in those industries which have 
the greatest need of the bold, judicious, unfettered undertaking of grave 
risks under difficult and ever-changing conditions.”® 


Concerning the available supply of food and raw materials, Marshall re- 
garded the “‘future of England with grave anxiety” though he saw no “‘pros- 


92. PE, preface, pp. xv—xvi (also in preface to 6th ed.); also p. 679 on the increase in ag- 
gregate rent already experienced. Adam Smith, Malthus, Ricardo, and J. S. Mill were pes- 
simistic in part because they did not foresee these changes. See ihid., pp. 177. 180: M, p. 
316: OP, “Fiscal Policy ....,” pp. 402-03. 

93. E.g., see PE, p. 166 (pp. 217-18 in 1st ed.), where he says: “In spite of the law of di- 
minishing return, the pressure of population on the means of subsistence may be restrained 
for a long time to come by the opening up of new fields of supply, by the cheapening of railway 
and steamship communication, and by the growth of organisation and knowledge.” 

94.PE, pp. 321-22. The dangers attendant upon a population’s becoming significantly 
dependent upon raw produce of foreign provenience, emphasised by Malthus (Essay... on 
Population, book 11, 9), had been stressed by a number of German economists (e.g., see Lujo 
Brentano's analysis of the problem in his Die Schrecken des iiberwiegenden Industriestaats, 
Berlin, 1902). England was not in a position to take reprisals against foreign tariffs and other 
adverse measures, being more dependent than ever upon “external supplies of food and 
materials” which could best be obtained under conditions of free trade. See IT, p. 650; OP, 
pp. 408-12: Marshall's letter to the secretary of the Unionist Free Food League, The Times, 
Nov. 23. 1903. 

95. See PE, pp. 674-75: OP, pp. 397-99. 401-404: IT, book 1, chaps. 7-8. Around the mid- 
nineteenth century Britain had encountered little competition in foreign markets (Money, 
Credit and Commerce, pp. 119-20). 

96. IT, pp. 647ff., OP, pp. 404-06. 
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pect of any immediate danger.’’’’ Writing of Mill’s chapter on the “Influence 
of the Progress of Industry and Population, on Rents, Profits and Wages,”’”* 
Marshall declared: 


A century hence the substance of that chapter may seem more modern 
than it does to-day; for at the present rate of growth the whole world 
will be fully peopled ere many generations are passed. But just at present 
the acreage of fertile land, from which the nations of Western Europe 
can conveniently draw their supplies of raw produce, is increasing much 
faster than the population; and in this bright interval the outlines of 
the influence of progress on distribution and exchange are freed from that 
particular black shadow.” 


For when most of the raw-material exporting countries had acquired 
enough capital both to develop “their abundant resources” and to set up 
steel and other industries; when they had experienced great increase in 
population and hence in domestic raw-material requirements; and when, 
therefore, but few sellers with “surplus raw products” remained; then these 
sellers would possess ‘‘an unassailable monopoly” which would enable them 
to impose extremely onerous trading terms upon countries as densely 
peopled as England.'°° Presumably, even in the absence of the establish- 
ment of such monopoly England’s situation would worsen, since the terms 
of trade tended to turn against rich countries whose import requirements 
were expanding; while younger nations, as they became more densely 
peopled and developed efficient internal transport systems, tended to 
become skilled in certain manufactures, to export these, and even to 
import raw materials.'"! 

In view of the fact that resources were limited and that, for this and 
other reasons, undue multiplication would affect the welfare of some indi- 
viduals adversely, it was essential that premature and improvident marriage 
be avoided and that a growth of population so rapid as to be “‘‘an evil’ be 
averted. Presumably both these undesirable outcomes would be avoided 

97. OP, p. 402. 

98. See J. S. Mill, Principles, book iv, chap. 3. Marshall considered this “‘the most advanced 
and modern part” of Mill’s work. See M, p. 316. 

99. M, p. 316; see also OP, pp. 383ff., 4orff. 

100. OP, pp. 401-02. His discussion of the possibility of air conditioning in the tropics 
suggests that he may have regarded these also as an important potential though transient 
source of raw materials. See IT, p. 162. 

101. Money, Credit and Commerce, pp. 112, 125, 163-64, 168-69. Marshall (perhaps under 
the influence of German economists who expected foreign trade to diminish in importance) 
anticipated the opinion of Colin Clark and others that the demand for the product of tertiary 
industries rises faster in a progressive economy than that for the output of primary and second- 
ary industries; and so he expected that the advent of an adverse turn in the terms of trade would 
be retarded but not prevented by the tendency of Englishmen to spend an increasing propor- 
tion of their income on services. See OP, p.407, also PE, p. 276. After World War I, J. M. 
Keynes stressed the importance of this adverse turn in the terms of trade for Britain and 
Europe in The Economic Consequences of the Peace, New York, 1920, chap. 2, and found 
therein evidence of overpopulation, evidence which was challenged by Sir William Beveridge. 


On the controversy and the literature, see Rostow, op. cit., pp. 184-88. See also our earlier 
reference to Torrens, one of the first to develop the Marshall-Keynes type of argument. 
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if everyone acted on the principle that “just as a man who has borrowed 
money is bound to pay it back with interest, so is a man bound to give his 
children an education better and more thorough than he himself received,” 
together with a “‘lot in life, happier and better than his own.” For then 
“society” could see “that no child grows up in ignorance,” the require- 
ments of bodily nurture would be met within the family, population would 
be “‘retained within due limits,” and the labour market would no longer 
be crowded with unskilled job-seekers. “Such a state of society .. . would 
then, if once attained, be ever maintained.”’'*’ He did not, however, approve 
“the rather violent checks to population which have recently appeared in 
some strata of some Anglo-Saxon peoples,” checks which he attributed in 
part to selfishness;'®® and, though he ‘strongly supported Malthusian 
doctrines, he disappointed orthodox Malthusians by saying nothing in 
favour of limitation of births.’’!% 

Though Marshall recognised that a country’s population might be too 
large or too small, he made no use of the concept of an optimum. Pre- 
sumably, had he done so, he would have concluded that experienced techno- 
logical and other changes had tended to modify the optimum magnitude, 
even though he might have supposed that, under sufficiently less dynamic 
conditions, the optimum magnitude would have tended to remain constant. 
He indicated that wealth per head would grow faster if population grew 
more slowly, but he did not advocate slower growth on this ground. While 
he did not say that income per head ought to increase as rapidly as possible, 
he did say that it was not sufficient merely for it to rise; it was essential also 
that the evils of urban overcrowding be avoided, and that there be sufficient 
room, fresh air, light, access to beautiful scenery and space for recreation, 
and so on. The solution for overcrowding consisted primarily, however, in 
the achievement of a suitable distribution of population in space rather 
than in a limitation of its overall size.'°° Presumably, Marshall did not find 
the optimum concept sufficiently determinable and conduct-affecting to be 
useful. He apparently believed some population growth to be good, as a 
rule, and he seems to have looked upon a population’s growth as being 
in large measure a resultant, along with the behaviour of its economy, of 
its underlying habits, customs, institutions, ethical standards, and moral 
values. !°° 


102. M, pp. 114-18. This was written in 1873. See also PE, pp. 166, 202-03, 320, 691-92, 
and discussion in next section. 

103. M, pp. 459-60; written in 1909. 

104. M, p. 501; this is a summary of a lecture given in The Malthusian, Oct., 1885. The re- 
porter understood Marshall to say “that it would be a calamity if we English, by limiting our 
numbers, allowed foreigners to have a larger share than ourselves in peopling the world; and 
there was no need to fear the effects of our prospective increase at home.” 

105. PE, pp. 88, 107, 166, 199-200, 203, 321, 659: M, pp. 142-51, on housing the London 
poor, published in 1884. 

106. Commenting on the slow growth of the French population, he said that he did “‘not 
regard a moderate retardation of the growth of population as a great social and industrial evil 
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III. Population Growth, Living Standards, Etc. 


While Marshall made relatively little reference to the works of demog- 
raphers!*’ he did present some statistical information on the progress of 
population growth, always in Book IV, Chapter 4, which underwent little 
change in post-1890 editions. In the first edition the movement of the British 
population in 1086-1700 is tabulated, and this table appears as late as in 
the sixth edition, but not in the eighth. A table summarizing the growth of 
the English population by decade, between 1700 and 1881-1901, appears in 
all editions. In the first edition marriage, birth, death, natural increase, an- 
nual increase, nuptiality, infant mortality, and illegitimacy rates are presented 
for European countries and Massachusetts. In the fourth edition changes 
between 1865-83 and 1887-91 in marriage rates, natality, mortality, and 
actual and natural annual rates of increase are reported; and it is noted, 
among other things, that “the marriage rate, the birth rate and the death 
rate are diminishing in almost every country” even though the age at mar- 
riage has been falling in many of these countries.'** This information is no 
longer presented in tabular form in the sixth or the eighth editions, but 
these do include a table on the movement of English urban and rural natality 
(not included in the first or the fourth editions). 

Describing man as both the “chief means” and the “ultimate aim” of the 
production of wealth, and believing that poverty, together with its cumu- 
lative and degrading effects, could be abolished, Marshall found it necessary 
to deal at length with man’s propensity to multiply, to the lack of restraint 
of which it had been customary since Malthus’s time to trace mass pov- 
erty.'°’ The opinions of men concerning population had varied through time, 
reflecting in part variation in the current effective demand for manpower. 


in itself’; but he noted that it might be an effect of “national decadence” produced in part by 
such French institutions as the law of equal inheritance, the dowry system, the seniority system 
in governmental employment, and so on, all of which made for avoidance of risk, of creative 
and energy-requiring enterprise, and so on. M, pp. 459-61. See also IT, pp. 114ff.; and discus- 
sion of the genesis of standards in the next section. 

107. He refers to Bertillon, Bodio and Rawson in the first edition; to Hooker, Booth, Cannan 
(on Malthus), Korési, Levasseur, and Ravenstein in the eighth edition; to Darwin, Farr, 
Galton, Leroy-Beaulieu, and Ogle in both. There is no reference to the writings of authors 
such as Newsholme, Stevenson, Yule, and so on, or to Cannan’s forecasts. 

108. PE, 4th ed., 1898, pp. 269-70; it is noted (ibid.) that high mortality and high natality 
are usually associated. See also PE, 8th ed., pp. 191-92; 1st ed., p. 241. 

109. PE, pp. 2-3. 35, 173. Marshall, as Pigou reports (in Alfred Marshall and Current 
Thought, London, 1953. p. 65; also M, p. 37), was “a mixture of philanthropist and scientist.” 
Poverty was largely responsible for the existence of ‘the Residuum” which was made up pre- 
dominantly of unemployables; and it contributed to the under-development of the faculties of 
the “vast numbers” composing the group just above “the Residuum.” Yet, given changed 
activities which would give rise to new wants, membership in both these groups could be re- 
duced; in fact it was declining under the impact of economic progress. See PE, pp. 2-3, 89- 
90, 714-15. Also OP, p. 205; also note 161 and text below. Cp. Marshall’s treatment with 
V. Pareto’s (e.g., Manuel d’économie politique, Paris, 1909, pp. 386. 393). 
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In his Essay Malthus (who was responding to unacceptable ideological and 
adverse economic events) correctly demonstrated that the growth of 
numbers would have been very great in the absence of diverse checks; but, 
failing to foresee the great increase in the access England and other old 
countries would have to “the products of the richest lands of the earth at 
comparatively small cost,” he exaggerated the inability of a “‘very thickly 
peopled” territory to obtain raw produce and materials. But even so, unless 
there was an increase in the checks on population growth “‘in force” around 
1900, it would “be impossible for the habits of comfort prevailing in Western 
Europe to spread themselves over the whole world and maintain themselves 
for many hundred years.”’!'° It was on somewhat different grounds, however, 
that Marshall advocated what amounts to moral restraint. For while he 
believed that ‘‘the State gains much from large families of healthy children,” 
he supposed that since many parents could better rear children under small- 
family conditions, they ought to preserve such conditions. If children were 
brought up under conditions conducive to strength and vigour, “‘the increase 
of numbers will not for a long time to come cause a diminution of the average 
real income of the people.””!"! 

Marshall’s treatment of the checks may be divided into (i) that pertaining 
to the socio-economic and other conditions underlying the behaviour of 
mortality and natality, and (ii) that pertaining to mortality and natality as 
such. (i) Whereas among animals natural increase was governed entirely 
by present conditions, among men it was affected by regard for (and hence 
forecasts of ) the future, by traditions of the past, and by the pressure society 
exercised ‘‘on the individual by religious, moral and legal sanctions, some- 
times with the object of quickening, and sometimes with that of retarding, 
the growth of population.” In every grade of society the birth rate was much 
influenced by “custom and opinion” (themselves ‘‘the outcome of the 
experience of past generations’’), but not so much by “deliberate calcu- 
lations of the future.”” He believed with Levasseur that economic conditions 
and natality were not directly but indirectly inter-connected, “through the 
mutual influence of the two on manners and the habit of life.’ Mortality and 
nuptiality too were indirectly affected by economic conditions. 


110. PE, pp. 173-80. With population increasing 8 per 1,000 a year, with the equivalent 
of about 30 million square miles of “fairly fertile land” in the world, and allowing for “great 
improvements in the arts of agriculture, .. . the pressure of population on the means of sub- 
sistence may be held in check for about two hundred years, but not longer.” For by 2,090 the 
world’s population would approximate six billions, or about 200 per square mile of fairly fertile 
land. /bid., p. 180n. (not in Ist ed., but in 4th, p. 257). 

111. PE, pp. 202-203. “It seems prima facie advisable that people should not bring children 
into the world till they can see their way to giving them at least as good an education both 
physical and mental as they themselves had; and that it is best to marry moderately early 
provided there is sufficient self-control to keep the family within requisite bounds without 
transgressing moral laws.”’ /bid., 202 (p. 258 in 1st ed.) See M, pp. 116-17, and note 102 and 
text above; also Marshall’s lecture on Henry George’s economic ideas, Bristol Times and 
Mirror, March 6, 1883; also Economics of Industry, 2nd ed., p. 32. 
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Thus economic causes play a part in governing the growth of population 
as a whole as well as the supply of labour in any particular grade. But 
their influence on the numbers of the population as a whole is largely 
indirect; and is exerted by way of the ethical, social and domestic habits 
of life. For the habits are themselves influenced by economic causes 
deeply, though slowly, and in ways some of which are difficult to trace, 
and impossible to predict.'!” 


Among economic conditions which affected population growth was what 
Mombert was later to call ““Nahrungsspielraum,”’''*? whereon depended, 
directly and indirectly, nature’s demand for population.''* This condition 
had been made much more favourable to population growth initially by the 
industrial revolution'’> and subsequently by improvements in transport and 
trade which brought cheap wheat to England from abroad.!'* In consequence 
population growth was no longer checked, as in the early nineteenth century, 
“by the difficulty of obtaining raw produce,” but by the difficulty of obtain- 
ing ‘“‘gratifications which contributed but little to the maintenance of life 
and efficiency.”!!” Food was no longer the limitational factor, though it 
might again be “when the wheatfields of the world were worked at their 
full power.”’!"8 

Turning now to (ii) mortality and natality we find Marshall attributing the 
steady decline in mortality to the increased application of cumulating medi- 
cal and related scientific knowledge and to the growth of wealth and the 
easing of both want of food and urban overcrowding.''® Legitimate natal- 


112. PE, pp. 218 (p. 298 in 4th ed.; cp. pp. 278-83 in 1st ed.), 173, 572: also M, pp. 460- 
61 and PE, p. 185n. (where the findings of Levasseur and Le Play respecting the impact of 
French inheritance law are considered). Marshall believed that inheritance laws could signif- 
icantly influence the course of a nation’s development. See PE, pp. 740, 742: IT, pp. 113- 
115. Pareto treats the influence of economic conditions on population growth in a manner 
somewhat similar to that of Marshall. See my “Pareto on Population,” Quarterly Journal of 
Economics, vol. LV, 1944, pp. 577-78. 

113. See Paul Mombert, Bevélkerungslehre, Jena, 1929, passim; see part I, p. 272. 

114. “The produce which Nature returns to the work of man is here effective demand for 
population.”’ See PE, p. 178. 

115. This revolution, towards the end of the eighteenth century, “‘broke up the old traditions 
of industry,” stimulated ‘‘an increase of population for which no provision had been made 
beyond standing room in factories and workshops,” and “set free competition . . . loose,” 
producing both increased efficiency and great evils. See PE, pp. 11, 747-48. 

116. PE, pp. Xv, 177, 180, 672ff., 691ff., and 751 (p. 45 in 1st ed.) where he observes that 
despite these improvements “‘even now, if wealth were distributed equally, the total pro- 
duction of the country would only suffice to provide necessaries and the more urgent comforts 
for the people, and that as things are, many have barely the necessaries of life.” See also 
Economics of Industry, 2nd ed., p. 31. 

117. PE, pp. 166, 530, 690-91. 

118. PE, p. 692, also 166. Compare Jevons who argued in effect that coal had replaced corn 
as a primary if not the major population-limiting factor, and that the limitational role of coal 
would be increasingly felt as its cost of extraction rose under the double impact of increasing 
coal consumption and decreasing coal resources. See The Coal Question, 3rd ed., London, 
1906, chap. 9; the same chapter is found in the 2nd ed., 1866. 

119. PE, pp. 50, 188-89, 195-96, 198, 200, 203. 
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ity (which usually comprised over nine-tenths of all natality) depending pre- 
dominantly upon how many married and at what age,'?® Marshall dealt 
largely with the circumstances affecting these determinants.'?! Age at mar- 
riage tended to be lower in warm climates; it varied, climate being given, 
with “the ease with which young people can establish themselves, and 
support a family according to the standard of comfort” prevailing among 
their friends and acquaintances and characteristic of their station in life. 
It was relatively high in some groups (e.g., the middle classes, the well- 
to-do, peasant proprietors, persons engaged in “thigh mental work’’) and in 
places where institutional or customary hindrances to early marriage existed 
(e.g., in mediaeval and some contemporary communities); it was relatively 
low in other groups (e.g., artisans, persons making little provision for the 
future, and, above all, unskilled labourers and American farmers) and in 
places (e.g., towns) where few or no institutional hindrances to early mar- 
riage existed. Marriage rates fluctuated with economic conditions, varying 
inversely with the price of wheat so long as the working classes spent half 
or more of their income on bread, and now that bread absorbed less than 
one-fourth of working-class income, with the level of “commercial pros- 
Pentvacus 

Just as increases in the price of labour usually evoked effort in the short 
run and always produced more vigour and efficiency in the somewhat longer 
run,'”3 so did they tend to stimulate natality and augment the supply of 
labour in the long run, unless, as was possible, a “‘permanent increase in 
prosperity” served eventually to diminish natality more than mortality.'!*4 


120. Marshall noted (in PE), as had Galton, that marital selection sometimes made for 
comparative infecundity in the families of English peers (p. 183) and that fecundity tended 
to be diminished by ‘‘severe mental strain” and “luxurious habits of living” (p. 185); but he 
did not accept Spencer’s view that ‘‘reproductive power” was less in civilized than in bar- 
barous races, or Doubleday’s view that want stimulated fecundity (184n.). But in the 4th ed., 
p. 261n., Miss J. L. Brownell’s study of American data prompted Marshall to write that “‘on 
the whole the facts seem to support Herbert Spencer’s position.” 

121. He refers to the practice of family limitation as common among peasant proprietors 
(PE, p. 183; 1st ed., p. 232) and “in some strata of some Anglo-Saxon peoples” (M, p. 460). 

122. On marriage see PE, pp. 180-83, 186-92, 684-85. Marshall indicated that while urban 
fertility was below rural fertility in England, both urban and rural fertility fell at about the 
same rate in 1870-1902 (PE, p. 184). He noted that since informal unions tended to become 
legalized, average age at legal marriage somewhat exceeded average age at de facto marriage. 

123. PE, pp. 195-96, 217-18, 510, 532, 562-63, 693-95. Even as the effects of poverty 
were cumulative and self-perpetuating so were the effects of increases in the incomes of 
workers. [bid., pp. 248, 562-63, 569. Smith, Ricardo, Malthus, and Mill had overlooked some- 
thing that the American economists emphasized, namely, the tendency of high wages to in- 
crease the efficiency of workers and their descendants. /bid., pp. 508, 510, 550n. Because the 
marginal private benefit of investment in the instruction of children and training of workers 
fell short of its marginal social benefit, investment in instruction and training was not carried 
far enough, particularly in the lower ranks of society. /bid., pp. 207ff., 211, 216-17, 561- 
66. ““The main concern of economics,” Marshall said in the sixth edition (p. ix), is “with human 
beings.” 

124. PE, p. 529 (p. 600 in 4th ed.; not in 1st ed.). However, the aggregate effect of a wage 
increase was an increase in the supply of labour, Marshall apparently believed, since the re- 
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There existing for “‘each grade of work” (or trade) “a certain consumption 
which is strictly necessary for efficiency,” together with “conventional 
necessaries” and “habitual comforts,” —that is, “‘a supply-price”’ — 


the question how closely the supply of labour responds to the demand 
for it, is in great measure resolved into the question how great a part of 
the present consumption of the people at large consists of necessaries, 
strictly so called, for the life and efficiency of young and old; how much 
consists of conventional necessaries which theoretically could be dis- 
pensed with, but practically would be preferred by the majority of the 
people to some of those things that were really necessary for efficiency; 
and how much is really superfluous regarded as a means towards pro- 
duction, though of course part of it may be of supreme importance re- 
garded as an end in itself.'*° 


As matters stood in most parts of the world, the standard of living was 
very low and increases in the earnings of workers tended quickly to increase 
their numbers and restore their wages nearly to previously existing levels. 


Over a great part of the world wages are governed, nearly after the so- 
called iron or brazen law, which ties them close to the cost of rearing and 
sustaining a rather inefficient class of labourers. . . .!*° 

It remains true that, taking man as he is, and has been hitherto, in the 
western world the earnings that are got by efficient labour are not much 
above the lowest that are needed to cover the expenses of rearing and 
training efficient workers, and of sustaining and bringing into activity 
their full energies.!”’ 


Marshall was not pessimistic, however, with respect to the Western world, 
for he believed that with the rise of the free enterprise system there had 
been associated the development of capacity for forethought, together 
with various qualities, values, and activities which were freeing man and 
would keep him free from the trap in which Malthus had found him en- 
meshed. He did not espouse Mill’s thesis that only large improvements in 


sulting increase in efficiency and decrease in mortality would more than offset any decline in 
natality attributable to the wage increase. /bid., pp. 529. 532. 

125. PE, p. 530 (p. 601 in 4th ed.; not in 1st ed., but see pp. 555-56), also pp. 68-69, 572, 
691. Presumably, since “the fluidity of labour is sufficient to make it true that the wages of 
labour of the same industrial grade or rank tend to equality in different occupations through- 
out the same western country,” the standard of living and the supply price of labour tended to 
equality within each such grade or rank. /bid., p. 539; also pp. 218-19n., 547. 

126. PE, pp. 530-31 (p. 602 in 4th ed.); also pp. 505-06n., 508-09, 690-91, 826. In the 
first edition only Ricardo’s version is treated. See also Economics of Industry, 2nd ed., pp. 
28, 29, 102-03, 129-31. 

127. PE, p. 531 (p. 602 in 4th ed.; not in 1st ed.). “But in fact it is probable that not one- 
tenth of the present populations of the world have the mental and moral faculties, the intel- 
ligence, and the self-control that are required for [manufactures]: perhaps not one-half could 
be made to do the work well by steady training for two generations.” PE, pp. 205-06 (p. 262 
in 1st ed.). 
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the condition of the labouring classes were likely to prove permanent. !”8 
Instead he reasoned that economic evolution must necessarily proceed 
gradually. “‘Progress must be slow.”’ Natura non facit saltum.'”® For while 
man was pliable and his nature was subject to modification, his habits 
changed very gradually and his nature improved slowly, and their rates of 
change set limits to the rate at which man’s institutions could undergo en- 
during change.!*° 

It was because many kinds of change, for the better as well as for the 
worse, produced cumulative effects in man and in his culture that small 
changes, especially if repeated, could in time bring about significant modi- 
fications in what men did. Thus improvements in earnings or in environment 
tended to augment the productivity of the currently affected generation and 
to elevate the level of life from which the next generation would take off; 
deterioration of earnings or environment had an opposite effect. Further- 
more, “‘when the effects of a cause, though small at any one time, are con- 
stantly working in the same direction, their influence is much greater than 
at first sight appears possible.’’'*! Given this cumulative tendency and the 
fact that in the Western world there were operative various causes which 
acted to initiate upward movements in the standard of living, it was probable 
that this standard would continue to rise.'*” 

Marshall distinguished three standards. (a) A minimum efficiency standard 
embraced only that which was physiologically or conventionally essential 
to the efficiency of a member of some grade of labour, together with his 
family.'** (b) A ‘“‘standard of comfort’ embraced “‘conventional necessaries,” 


128. See his references to the Black Death, etc., in PE, pp. 174-75, 186-87. In IT, pp. 
705-08, the contribution of the Black Death to the breaking up of the structure of mediaeval 
society is noticed, but not Mill’s thesis. 

129. Darwin had endorsed this canon of natural history (enunciated as early as 1613), in 
The Origin of Species (chap. 6); though Marshall always used it as a maxim, he did not insert 
it into book tv, chap. 8, until after the 4th ed. See PE, pp. 248-49; 6th ed., p. vil, where he 
says that “Economic evolution is gradual. Its progress is sometimes arrested or reversed by 
political catastrophes: but its forward movements are never sudden; for even in the Western 
world and in Japan it is based on habit, partly conscious, partly unconscious.” 

130. PE, pp. 205-06, 218, 224-25, 248-49, 720-21, 751-52, 762-64. This view is present 
in the 1st ed. 

131. PE, p. 728 (p. 16 in ist ed.), also pp. 248-49, 559-60, 562; also IT, pp. 197-200, 797- 
98; also The Pure Theory of Foreign Trade (1879), sect. 7. “In sociology as well as in biology 
we are learning to watch the accumulated effects of forces, which, though weak at first, get 
greater strength from the growth of their own effects; and the universal form, of which every 
such fact is a special embodiment, is Taylor’s theorem.” See PE, p. 844 (p. 742 in tst ed.). 

132. He observed that wants increased and activities changed with the progress of civiliza- 
tion and invention; that tastes tended to change with the passage of time; that even in a station- 
ary economy the standard of living could change as a result of non-economic causes; that ideals 
changed for non-economic as well as economic reasons; that the habit of discounting the future 
at a low rate, a habit ‘at once a chief product and a chief cause of civilization,” tended to 
develop in modern industrial nations among whose peoples “self-reliance, independence, 
deliberate choice and forethought” flourished. See PE, pp. 5, 86-89. 94. 197-98, 216-17. 
542.577. The disposition to change was greater than formerly (ibid., p. 213). 
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that is, ‘‘gratifications which contributed but little to the maintenance of life 
and efficiency,” together with “‘that which was necessary for life and effici- 
ency.”’ (c) The term “standard of life’ referred to 


the standard of activities adjusted to wants. Thus a rise in the standard 
of life implies an increase of intelligence and energy and self-respect; 
leading to more care and judgment in expenditure, and to an avoidance 
of food and drink that gratify the appetite but afford no strength, and of 
ways of living that are unwholesome physically and morally. A rise in the 
standard of life for the whole population will much increase the national 
dividend, and the share which accrues to each grade and to each trade.'*4 


A mere increase in wants would not make for a rise in wages unless it oper- 
ated directly to diminish the supply of labour, or indirectly to increase 
“activities” and otherwise raise the “standard of life.’ A rise in the “‘stand- 
ard of comfort” would probably increase wages both by making the labour 
supply less than it otherwise would have been and by elevating the “‘standard 
of life’ and opening the ‘“‘way to new and higher activities” and an improved 
“condition of the people.’ Most to be desired was an improvement in the 
“standard of life,” for after it had exerted its full effect on the efficiency of 
the workers, “their increased energy, intelligence and force of character 
would enable them” to do more in a lesser amount of time and hence produce 
a larger amount of income and wealth per head.'*° 

Marshall’s discussion of the several standards reflects his underlying view 
that what is of greatest significance is not wants but activities, not the goods 
and services men may seek but the uses they make of their time and re- 
sources. On these uses ultimately depended the extent to which societies 
would progress as well as remain free of the evils of overpopulation. 


While wants are the rulers of life among the lower animals, it is to 
changes in the forms of efforts and activities that we must turn when in 
search for the keynotes of the history of mankind... . It is, again, the 
desire for the exercise and development of activities, spreading through 
every rank of society, which leads .. . to the pursuit of science, .. . art. 
... Although it is man’s wants in the earliest stages of his development 
that give rise to his activities, yet afterwards each new step upwards is to 
be regarded as the development of new activities giving rise to new wants, 
rather than of new wants giving rise to new activities. . . . If either, more 
than the other, may claim to be the interpreter of the history of man... 


133. PE, pp. 68-70, 529-31. With Talcott Parsons (The Structure of Social Action, New 
York, 1937, pp. 139-40) we may reduce the wants listed by Marshall into three categories: 
biological needs; non-biological needs whose satisfaction makes for increase in strength, 
efficiency, etc.; gross, artificial wants whose satisfaction does not augment strength, efficiency, 
etc. See PE, pp. 67-70, 87-89. 689. 

134. PE, pp. 689-91 (not in Ist ed.; pp. 777-78 in 4th ed.), also pp. 504, 529-30. The “stand- 
ard of life’ obviously included children. 

135. PE, pp. 689-94. The British trade unions originally had been almost as much concerned 
to improve the “standard of life” as to secure wage increases (ibid., pp. 703-04). 
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it is the science of activities and not that of wants. . . . The true key-note 
of economic progress is the development of new activities rather than of 
new wants.!*6 


Marshall’s account of the role of activities'*’ in socio-economic evolution 
implies that wants are not independent, constant, or the sole objects of 
activities; that they undergo change in number and content; and that there- 
fore their satisfaction is not subject to maximization. !** 

Marshall’s emphasis upon activities makes it difficult to specify the 
objects of economic and related behaviour. Activities had as their immediate 
objects both further activities and the satisfaction of supposedly essential 
wants. Activities also had more ultimate objects. These objects, it seems 
valid to infer from his discussion, included the exercise and development of 
man’s faculties and qualities, the improvement of his “‘standard of life,”’ the 
enrichment of life, and the carrying forward of evolution itself. The goodness 
of employments, of modes of poor relief, of systems of economic organiza- 
tion, and so on, turned significantly upon the degree to which they furthered 
these ends.'*? Had Marshall sought to define an optimum population, he 
would have had to formulate it in terms of activities and their objectives. 
He could not have expressed himself merely in terms of a point of maximum 
returns. It is for this reason presumably that he gave no attention to the 
optimum concept, that he remained content to suppose a satisfactory solu- 


136. PE, pp. 85, 88-90, 689. The discussion of wants and activities does not appear in the 
ist ed.; it appears in the 4th ed., pp. 160-65, 777, which differs little from the 3rd. Marshall, 
of course, rejected the view of Jevons and Banfield that the theory of consumption constituted 
the scientific basis of economics, and the argument of Banfield that satisfaction of a lower want 
creates ‘‘a desire of a higher character.” It was more accurate to say with McCulloch that 
“gratification of a want is merely a step to some new pursuit,” to engagement in some new 
undertaking (PE, p. 90). Parsons treats at some length of Marshall’s analysis of the roles of 
wants and activities. See op. cit., chap. 4, pp. 452-54, 702-04. 

137. According to Parsons (op. cit., p. 703): “Both the wants adjusted to activities and the 
modes of activity themselves are to be regarded . . . as manifestations of a single, relatively 
well-integrated system of value attitudes. . . . Along with increasing rationality and the accumu- 
lation of empirical knowledge, the development of this value system becomes to him the primary 
moving force of social evolution.” 

138. But see PE, book v, chap. 13, where Marshall deals with maximization in essentially 
static terms. As Parsons has indicated, the presupposition of maximization, that ends are given 
and that resources are rationally directed to their satisfaction, no longer holds when ends are 
modified by the process of their attainment. See op. cit., pp. 132-33, 702-03. 

139. “Man’s character has been moulded by his every-day work” (PE, p. 1). “Work in its 
best sense, the healthy energetic exercise of faculties, is the aim of life, is life itself’ (M, p. 115, 
also pp. 310, 367). The ““most economic use of man as an agent of production is wasteful if he 
is not himself developed by it.” See PE, p. 265; also pp. 247-48. The schoolmaster’s main 
duty ‘‘is to educate character, faculties and activities” (PE, p. 718). On the superiority of the 
free enterprise system to collectivistic systems with respect to the development of faculties, 
qualities, etc., see sect. 1v below, PE, pp. 5-6, 246-48, 263, 309-10, 502, 713, 750-52; M, pp. 
279-83; also Parsons, op. cit., pp. 135, 143, 151-55, 158. On the question of poor relief see 
below, notes 162-163 and text. Marshall attached more weight to the formative influence of 
nature than did Marx when he asserted (in the preface to his Critique of Political Economy) 
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tion to the population problem would be realized under a progressive free- 
enterprise system.'*° 


IV. Natural Selection, Competition, Migration, 
Location, Poverty 


Marshall, much under the influence of Darwin,'*! Spencer, and others, 
devoted considerable attention to the selective processes operative in 
societies, among them economic competition, differential natural increase, 
and differential migration. The struggle for group survival functioned in a 
most salutary way when the impact of the struggle among individuals was 
sufficiently cushioned by inter-individual forms of mutual as well as of uni- 
lateral forms of aid whilst remaining guarded against extremer forms of 
parasitism. Concerning inter-racial competition he remarked that 


the struggle for existence causes in the long run those races of men to 
survive in which the individual is most willing to sacrifice himself for the 
benefit of those around him; and which are consequently the best adapted 
collectively to make use of their environment.... But on the whole, 
and subject to grave exceptions, those races survive and predominate in 
which the best qualities are most strongly developed.'*” 


Concerning inter-individual and inter-group relations under so minute a 
division of labour as prevailed in the Western world Marshall was careful 
to indicate that although the pursuit of individual interest tended to contribute 
markedly to the benefit of mankind, this tendency was subject to notable 
exceptions (e.g., underinvestment in personal capital; underemphasis on 
the development of “‘the religious, the moral, the intellectual and the artistic 
faculties on which the progress of industry depends” as well as on the 
genesis and the role of the “well-ordered state’; underestimation of the 
degree to which contemporary industrial organization was susceptible of 


that ‘‘the social existence” of men ‘“‘determines their consciousness”; for Marshall observed 
that “man is himself largely formed by his surroundings, in which nature plays a great part” 
(PE, p. 139). 

140. Parsons also subscribes to this conclusion. See op. cit., pp. 159-60. Cp. my ‘‘Welfare 
Economics and the Problem of Overpopulation,” Scientia, 1954. 

141. See esp. The Descent of Man, 1871, chap. 5, where the selective influence of mortality, 
natality, and migration are treated. 

142. PE, pp. 243-44 (pp. 303-04 in Ist ed.); IT, pp. 176-77. Marshall subsequently (IT, 
p. 681) described as “brilliant” Kropotkin’s Mutual Aid, a Factor of Evolution, London, 1902. 
While Marshall slightly anticipated later views respecting the profit-guarding influence of 
differentiation, he did not note the competition-cushioning influence of division of labour re- 
marked by Durkheim (see Parsons, op. cit., p. 322). See PE, pp. 287, 458. 
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improvement).'** Yet he found the effects of competition generally good,'**4 
and he noted that economic progress was relatively greatest in those branches 
of industry and in those countries where “natural selection”’ was most free 
to bring to the front persons especially capable of undertaking, organizing, 
and managing, and where individuals of very high ability had ready access 
to the upper ranks of the middle class.'* 

Reproductive selection, Marshall’s analysis suggests, was producing three 
adverse effects. First, it was somewhat dysgenic in character, and could be 
improved by the ‘application of the principles of Eugenics.’’'4® Second, 
anticipating Pigou’s succinct observation that “‘environments, in short, as 
well as people, have children,”’'*’ Marshall recognized that progress would 
be greater or less according as more or less children were born into better 
rather than into worse home environments, particularly since environmental 
influences were cumulative in character.'** Third, he no more than implied, 
however, that if natural increase were relatively high among the unskilled 
and others, the demand for whose services was falling relatively to that for 
labour services in general,'*” and if, as was the case, given grades of labour 
tended to be recruited in large measure from the children of parents belong- 
ing thereto, the distribution of workers among occupations would become 
less satisfactory.!°° 

Of the aspects of migration upon which Marshall touched, its selective 
effects received most attention. For migration, which tended to develop 


143. PE, pp. 5-6, 9-10, 245-48. 561ff.; also M, pp. 237-40, 281-82. See also IT, p. 161, on 
the role of idealism, etc., in economic development, and pp. 174-77. on the role of “natural 
selection.” On the place of egoism, altruism, and individual ethical responsibility in Marshall’s 
system see Parsons, op. cit., pp. 160-64. 

144. “The action of competition, and the survival in the struggle for existence of those who 
know best how to extract the greatest benefits for themselves from the environment, tend in the 
long run to put the building of factories and steam-engines into the hands of those who will be 
ready and able to incur every expense which will add more than it costs to their value as pro- 
ductive agents.” PE, p. 561 (pp. 589-90 in 1st ed.), also pp. 241-43. 

145. PE, pp. 686n., 719. 745-46: also IT, pp. 141ff., 153ff., 358ff; M, pp. 266-67, 282-83, 
367, also 327-29. The same views appear in the ist ed. 

146. PE, pp. 201-03, 247-49. Marshall apparently did not subscribe to the view that medical 
progress was unduly reducing the selective influence of mortality (PE, pp. 200, 202, notes). The 
reference to eugenics is not in the ist and 4th editions, but the essence of the argument is; it is 
in the 6th edition. 

147. Wealth and Welfare, p. 59. 

148. PE, pp. 2-3, 202, 207, 561-65, 569, 714-15, 720-21, 749. Much of this is in Ist ed. 
See also Economics of Industry, 2nd ed., pp. 102-03, 105-07, 130-31. 

149. “Mere manual skill is losing importance relatively to general intelligence and vigour of 
character” whilst trained faculties ‘‘are ever rising in importance.” See PE, pp. 206, 209, also 
pp. 212, 261, 716; but see pp. 258-59 on increases in mobility. These views appear in the ist ed. 
See also Economics of Industry, 2nd ed., p. 57. 

150. PE, pp. 181-85 on differential natality; also pp. 217-19, 258-60, 541. §71-73. 716-18; 
M, pp. 116-17. These views are in ist ed. Adjustment was hindered by the fact that whereas 
methods of industry changed rapidly, the skill of a worker needed to be used for 40-50 years 
after he had acquired it (PE, p. 721). But see p. 716 where it is indicated that the relative number 
of unskilled had fallen and that of skilled had risen in the nineteenth century. 
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when the migrant could improve his situation sufficiently to compensate 
him for the hardships involved, tended to select and remove superior persons 
and persons of productive age.'°! The strong and the adventure-seeking 
tended to move from old countries to their colonies and to new countries.!*” 
From England’s rural areas to her large towns and cities moved “the most 
enterprising, the most highly gifted, those with the highest physique and the 
strongest characters . . . there to find scope for their abilities.’’!*? From the 
South of England to the North “the strongest labourers” constantly migrated 
in the nineteenth century.'** England owed the character of her population 
in part to selective migration, having been peopled “‘by the strongest mem- 
bers of the strongest races of northern Europe,” by successive waves of the 
most daring and self-reliant migrants; and the seriousness of this character 
was subsequently “intensified” by French, Flemish, and other artisans and 
manufacturers who sought “safe asylum from religious persecution.”!° 
Migration tended to benefit the immigrant-receiving territory, for it some- 
times brought in new knowledge and it relieved this territory of a part of the 
cost of equipping itself with population;'** it tended to free the migrant of 
old and ineffective ways of doing things, to give urge to his creativity, and 
to enable him, if he had skill and energy, to rise to important positions; and 
it facilitated ‘‘the mixture of races.””!°7 

While Marshall listed a number of circumstances by which the location of 


151. PE, pp. 68-69n., 151, 197, 199, 200, 279, 429-30. A small volume of internal migration 
served to prevent marked interregional wage differences within countries (Money, Credit and 
Commerce, pp. 7-8). 

152. PE, p. 197; IT, pp. 142-46, 148-50. He noted (IT, pp. 149, 430 notes) that the cheap- 
ening of transport had reduced the cost of transoceanic migration, but did not say how much its 
selectivity had been diminished as a result. 

153. PE, p. 199 (in 1st ed., M, 253-54). As a result improvements in agriculture came slowly. 
“For the most enterprising agriculturalists drift towards the town; those who stay behind live 
more or less isolated lives; and, as a result of natural selection and education, their minds have 
always been more staid than those of townsmen, and less ready to suggest or even to follow 
new paths.” /bid., p. 649; also p. 654n., where he refers to “the great evil of the continued flow 
of the ablest and the bravest lads to the towns” where living conditions were not so conducive 
to good health. See also M, p. 147. Townward migration, which had been hindered in the Middle 
Ages by the rigidity of the mediaeval economy and in the century preceding 1760 by the slow- 
ness with which manufactures developed, flourished after 1760 with the acceleration of the 
development of manufactures. See PE, pp. 185-89, 199, also p. 11. Concerning the influence 
of invention on urbanward migration in the nineteenth century, see M, pp. 142-43. 

154. PE, pp. 68-69n. (not in ist ed.). 

155. PE, pp. 740, 743-44 (in ist ed.); IT, pp. 700-01, 708. 

156. PE, pp. 269-70, 743-44 (in 1st ed.). After the early nineteenth century, immigrants 
rarely brought highly specialized skills with them; instead they fell in “with the industrial 
methods of their new home.” See Money, Credit and Commerce, p. 8 and note. The capital- 
saving influence of immigration was not stressed by Marshall. See PE, pp. 564-65n. 

157. PE, p. 197 and note (in ist ed.); IT, pp. 147-50. Compare Colin Clark, op. cit., 2nd ed., 
pp. 206-07, 245. In IT (p. 146), Marshall observed that the diversity of industrial aptitude of 
America’s immigrant population had facilitated both invention and contentment with the use 
of semi-automatic machinery, whilst the diversity of its racial background, by preventing any 
group from becoming ascendant, had made for homogeneity in matters of consumption and 
hence for “‘an unrivalled market for standardized products.” 
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economic activities and hence of population was affected,'** his main con- 
cern was the avoidance of urban overcrowding with its denial of adequate 
air, light, repose out of doors, healthy recreation, and so on.'*” Accordingly, 
he favoured the decentralization of industry and population, in so far as 
practicable, to the suburbs, the smaller towns, and the new Garden cities;'® 
for such movements would tend to improve the “standard of life.” 

The problem of poverty had replaced that of pauperism which had “‘reached 
its maximum”’ in the first third of the nineteenth century even as newer 
theories concerning its treatment had replaced those current in Malthus’s 
day; and it was to be expected that the problem of poverty, being “‘a mere 
passing evil in the progress of man upwards,” would itself disappear in 
time.'*! The object of measures for the relief of the poor was in so far as 
possible to improve the situation and “standard of life’ of the poor, to in- 
crease their earning power and that of their descendants,'® and to set in 
motion a cumulative upward movement. Generous and even lavish govern- 
mental aid was indicated, together with suitable sanitary, public health, 
educational, and worker-training measures.'* It was no longer supposed as a 
century earlier, that intelligently conceived measures would stimulate na- 
tality on the balance or consume capital and depress wages.'®4 


V. Conclusion 


Marshall’s views represent both a continuation of and a break with those 
of his predecessors, some but not all of which can be noticed in this in- 
complete summary. His treatment of the laws of returns as of the population- 


158. Among the circumstances affecting the location of particular industries he emphasized 
“physical conditions” and the “character of the people, and... their social and political 
institutions.’ See PE, pp. 268-72; also IT, pp. 283-88. The development of steam power had 
fostered the concentration of manufacturing industries in the towns and cities (M, p. 142). See 
also PE, pp. 273-74. 

159. PE, pp. 166, 203, 321, 659; M, pp. 143, 144, 149. These views are in the Ist ed. 

160. PE, pp. 199-200. Marshall’s paper (done in 1884) on housing the London poor gave 
impetus to the Garden City movement which got underway subsequently (M, p. 142). He 
indicated that a considerable fraction of the London labour force could carry on their work 
elsewhere (M, p. 146). 

161. OP, pp. 199, 244-45; PE, p. 3. Early nineteenth century economic dogmas remained 
current in Poor Law literature, Marshall declared in 1893 (OP, p. 225). See his criticisms of 
eighteenth century settlement laws and poor relief measures (PE, pp. 177-78, 188-89, 226; 
OP, pp. 200-201). 

162. OP, pp. 224-25, 227, 239-40, 248, 261. Intelligent concern for the poor had greatly 
increased, while changes in socio-economic organization had made necessary changes in the 
methods of dealing with the poor. (OP, pp. 237, 246-47). In Economics of Industry, 2nd ed., 
Pp. 32-35, outdoor relief is criticized and Octavia Hill’s rules are approved. 

163. PE, pp. 715-19 (in 5th and later eds.); OP, pp. 200-204; M, pp. 386-87. 

164. In 1897 he expressed concern, however, lest overkindness ‘‘to the children of the 
pauper class, relatively to those of the self-respecting poor, would directly frustrate nature’s 
rule that the better strains of the population shall have a better chance of moving upwards and 
multiplying than the inferior strains have.” (M, p. 403.) 
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limiting role of produce and raw materials is essentially in the classical 
tradition, serving as a bridge to the subsequent treatment of returns by Allyn 
Young, G. T. Jones, and Colin Clark. Emphasis upon the role of natural 
selection is pronounced in Marshall, as it was among many late nineteenth 
century writers under the influence of Darwin. What amounts to “standard 
of living” plays a role in Marshall’s account of the long-run supply of labour 
similar to that which it played in the classical writers. Marshall breaks with 
the classical writers, however, when he introduces his new concept of a 
“standard of life’ and therewith somewhat redefines the office of living 
standards and their influence upon earnings and the response of population 
and labour supply to increases in earnings. Marshall’s neglect of the then 
newly developing concept of optimum population probably issued out of his 
definition of the ends of life in terms of this “‘standard of life’ and out of his 
redefining the role of “activities” in consistence with this standard. In con- 
sequence he appears to neglect or underestimate the hidden costs of popula- 
tion growth; and he cannot embrace an approach such as Cannan’s. Marshall 
gave relatively little attention to the dynamic aspects of the behaviour of 
living standards, a matter stressed by Mill and others, in part because he 
thought that the Western free-enterprise system was solving the population 
problem, and in part because he conceived of most if not all change in terms 
of the cumulation of small effects, themselves sometimes of increasing 
absolute magnitude. The relation supposedly obtaining between systems of 
poor relief and population growth is redefined in modern terms. While the 
evils of urban overcrowding are noted and protested against, no elaborate 
theory of optimizing population distribution is attempted, emphasis being 
placed primarily upon the need for decentralization and suburbanization. 
Far less importance is attached to the effects exercised upon population 
growth by changes in the price structure than to the effects produced by 
changes in income and in non-economic determinants of natality. 





THEORY 





Aspects of the Economics of Population Growth 


Man’s industrial activities are merely a highly specialized . . . form of 
the general biological struggle for existence. . . . Dissipation must in some 
way be balanced if the regime is to continue. ! 


Malthus, in his famous essay on population, dealt primarily with the repro- 
ductive response of man to an increase in the supply of things available for 
his support and with the reaction of man as a producer and capital-former 
to an increase in his numbers.” Malthus’s account of man’s reproductive 
response to his changing situation has proved inadequate, at least in respect 
to a considerable portion of mankind. His apprehensions regarding the 
probable effect of increasing numbers upon aggregate and per capita pro- 
duction have not been realized in culturally advanced states. In recent 
years, therefore, there has developed a disposition on the part of con- 
temporary social scientists, particularly on the part of those who look upon 
themselves as “population experts,” to underrate Malthus’s very real 
contributions to the setting and the formation of ‘population theory.” 

Although this disposition to misunderstand Malthus is not important in 
itself, it becomes significant in so far as its untenable presuppositions be- 
come the basis of population policies. On such a basis rest most of the 
criticisms of the income- or welfare-optimum theories as well as a part of 
the theoretical under-structure of contemporary programs whose purpose 
is the stimulation of population growth. On this basis also rests the belief 
that industrial development alone can overcome the niggardliness of nature, 
dissolve the perversity of man, and drive a stake through the heart of the 
Malthusian vampire. 

It is not our purpose in this essay specifically to appraise the policies to 
which we have referred. It is our purpose rather to state carefully some of 
the elements of what may be called the economics of population growth. In 
Section I of this paper we develop the theory of interfactor substitutability 
and examine its determinants. In Section II we apply this theory to the 
population problem under essentially constant conditions, and inquire into 
the circumstances regulating the substitutability of labor (or population) for 
the resources with which it is cooperant. In Section III the principle of 
convertibility, together with its relation to the principle of substitutability, 
is analyzed. In Section IV we examine the dynamic influences to which the 
principles of substitutability and convertibility are exposed, while in Section 
V we consider the constraints to which these dynamic influences are subject. 
In Section VI certain relevant aspects of the optimum theory are tersely 


1. A.J. Lotka, Elements of Physical Biology, p. 208. 
2. See my “Malthus’s Total Population Theory: A Restatement and Reappraisal,” Canadian 
Journal of Economics and Political Science, X1, 1945, pp. 83, 234. 
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treated. In Sections VII-VIII we present data which are intended to sug- 
gest the demographic situation of the world and to provide realistic illumina- 
tion of the principles discussed in the preceding sections. Sections I-IV 
comprise Part I; Sections V-VIII constitute Part II. 


In this section we shall describe two concepts of elasticity of substitution, 
of which we make use in subsequent sections. Let us suppose a closed 
economy in which only two homogeneous agents of production are used, a 
variable agent P whose supply is increasing relative to that of an agent R 
whose supply may be defined as relatively or absolutely fixed. Other relevant 
circumstances that may affect the comparative productivity of the two 
agents of production—e.g., patterns of tastes, methods of production, organi- 
zation of productive agents, etc.—remain constant. Let P,,,, and P,,. repre- 
sent, in our closed economy, the respective marginal products of P when n 
and n + 1 units of P are being combined, under optimum conditions of 
productive organization, with a fixed quantity k of agent R. Let P,, and P,, 
be the corresponding average products of P, and R,,, and R,,», the corre- 
sponding marginal products of R. Let 7, and 7, represent the total net 
product of goods and services when n and n + | units, respectively, of P are 
combined with the fixed quantity k of agent R. Let S,,, S,», S,, and S,» 
represent the fraction of T imputable to P and R, respectively, when n and 
n+ 1 units of P are combined with quantity k of R. 

It will be supposed for the present that under the conditions laid down 
the production function of our economy is essentially linear and homo- 
geneous: if the quantities of P and R that are being combined in our closed 
economy are each increased by a given fraction f, total net product T will 
also be increased by f. In reality, of course, this supposition does not hold 
for each small fractional increase of agents P and R, since productive serv- 
ices and technological processes are not infinitely divisible. Yet we shall 
suppose it to hold essentially, nonetheless, since, if we postulate a sufficiently 
large (though absolutely small) fractional increase f in the utilized quantities 
of agents P and R, T will increase in like measure. 

Let o (or a,,) represent the elasticity of substitution of variable agent P 
for fixed agent R, as defined by Allen, following Hicks and Robinson.? In 

3. For convenience we write o instead of o,,, since our discussion usually runs in terms of 
the substitution of varied agent P for fixed agent R. If P is fixed and R is varied, we write a,,. 
For like reason we write S instead of S,,, to represent Machlup’s concept when P is varied. The 


concept of elasticity of substitution was developed originally by Hicks and Robinson to deal 
with problems in the field of the theory of distribution. Moreover, as originally formulated, it 
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terms of our particularized symbols, o, which was originally employed to 
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Equation (1) may be expressed in more general terms. Let x represent the 
varying quantity of the variable agent P that is being combined, in the 
economy, with the fixed quantity k of the invariable agent R. Let f(x) = the 
average product P,, of P. Then x f(x) = xP, = total net product 7; f(x) + xf’ (x) 
= P,,, the marginal product of P; x[ f(x) + xf’ (x)] =xP,,(=S,T), the imputed 


product of agent P; <P.) = f'(x); £(P,) = 2f'(x) + xf"(x). The imputed 


product of the fixed agent R is T — xP,,, which equals x f(x) —x[ f(x) + xf’(x)]. 
This reduces to —x?f’(x); and R,,,, the marginal product of the fixed agent R, 
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was expressed in terms of the technical substitutability of one factor of production for another 
under given conditions of production. It did not take into account the indirect substitution of 
factors for one another through the medium of commodity substitution; nor apparently did it 
take explicitly into account the substitution of some given factor for another through the intro- 
duction of a method of production making relatively greater use of this given factor. In our 
discussion of the elasticity of substitution in the economy as a whole, we do not refer to the 
elasticity of demand for product as a whole since this is infinite; but in our treatment of the 
changes in industrial composition which may accompany population growth, we must take 
into account the accompanying changes in demand since these, together with the elasticity of 
technical substitution within given industries, govern changes in industrial composition. 

In this paper we are concerned with the bearing of substitutability upon per capita output, 
and only incidentally with the possible effects of population growth upon the distribution of 
income. It is assumed that, given correct factor pricing, the division of income may reflect 
either (a) the productivities of the several factors and the distribution of their ownership, or 
(b) condition (a), together with such institutional arrangements as have been introduced to 
modify the force of (a). In the real world, of course, division of income is under the government 
of both condition (b) and the circumstances that make for factor immobility and the incorrect 
factor pricing. 

On the elasticity of substitution see J. R. Hicks, The Theory of Wages, chap. vi and pp. 
241-47, and “Distribution and Economic Progress: A Revised Version,” Review of Economic 
Studies, 1V, 1936, pp. 1-12; Joan Robinson, “The Classification of Inventions,” Review of 
Economic Studies, V, 1938, pp. 139-42; and The Economics of Imperfect Competition, pp. 
256ff., 330n.; R. G. D. Allen, Mathematical Analysis For Economists, pp. 340ff.; Fritz Mach- 
lup, “The Commonsense of the Elasticity of Substitution,’ Review of Economic Studies, 11, 
1935, pp. 202ff.; A. C. Pigou, “The Elasticity of Substitution,” Economic Journal, XLIV, 
1934, pp. 232-41. R. F. Kahn and D. G. Champernowne, “Elasticity of Substitution,” ibid., 
XLV, 1935, pp. 242-58; and a number of notes by P. M. Sweezy, A. P. Lerner, R. F. Kahn 
and J. R. Hicks, Review of Economic Studies, 1, 1933, pp. 67-80, and by M. Friedman, 
J. Robinson, A. Lerner, and F. Machlup, ibid., II], 1936, pp. 147-52. 
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Thus o = the marginal product of the variable agent P times the rate of 

change (fall) in the average product of P divided by the average product 
of P times the rate of change (fall) in the marginal product of P. 
ek ae ; ‘ ! 

So long as o > 1, the quantity us increases with the increase in x/k (that 


m 


is, the amount x of the variable agent P which is being combined with the 


fixed amount k of the invariable agent R). When o = 1, the quantity aoe 


m 


remains unchanged as x/k increases; while when o < 1, the quantity ue 


m 
diminishes with the increase in x/k. As we shall indicate later, the rate of 
decline in the average product P, is lower in the first than in the second 
case, and lower in the second than in the third case. What has been said is 
represented graphically in Figure I. The logarithmic values of x/k and 


m 





are represented along the abscissa and the ordinate, respectively. The 


m 


diagonal line (1) describes a situation in which o = 1, for at all points along 
Rin 
x/k equals a constant value c (= log 3). Line (2), lying below the diagonal, 
describes a situation in which o < 1, for the sum of the logarithms of the 





this line the logarithm of the number plus the logarithm of the number 


numbers x/k and a diminishes as x/k increases. When the sum of the 


m 
nee 
as in the situation described by line (3), 0 > 1. 

The fraction S$, of the total net product T that is imputable to P remains 
constant so long as a0 = 1; it declines when o < 1, and it increases when 
o > 1. Accordingly, if the only force operating to increase the aggregate 
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This becomes, when k = 1, 


The Economics of Population Growth 161 


net product 7 is the increase in x/k, and if the division of net product is 
governed solely by the marginal productivity principle,” one may infer from 


the change in S, whether o = 1. If, under these same circumstances, it is 


d 
possible to determine P,, P,,, and the rates of change (i.€., 7 [P,] and 


¢ [Pm]) in P, and P,,, the precise value of o may be arrived at. When 


product-affecting forces (e.g., changes in productive techniques, in pro- 
ductive organizations, in patterns of consumption, etc.) other than increases 
in x/k are at work at the same time that x/k is growing, changes in the mar- 
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Figure I 


ginal substitutability of P for R reflect the influence of these other forces 
as well as that of increases in x/k; hence the value of o as such can be deter- 
mined, given the other relevant data, only in so far as indices of these other 
product-affecting forces are at hand.® 


5. That is, with T= xP,, + kR,,, xP, and kR,,, respectively, flow to P and R. 

6. In manufacturing in the United States in 1899-1922 the ratio of fixed capital to labor 
rose from 1.0 to 2.7; yet the fraction of the product distributed to capital and presumably 
imputable to capital remained practically constant at 0.25. Had there been no significant 
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The o concept, since it had to do with the substitution of one agent for 
another along a constant product curve, related only to the elasticity of 
the direct technical substitutability of one agent for another; it did not take 
into account the indirect substitution of one factor for another through the 
medium of commodity substitution.’ For purposes of the present discussion 
it probably is permissible, so long as the necessary ceteris paribus con- 
ditions are observed and the variable agent is labor and (therefore) a con- 
suming unit, to conceive of the whole economy as a firm and to describe 
the change in the marginal substitutability of P for R in terms of o. It is 
possible also to take both technical and commodity substitution into account 
by defining the elasticity of substitution S (or S,,) of a variable agent P for 
a fixed agent R as Machlup has defined it. In our simpler terms® 


a Png Ex (alPan ss Pm]) on, Pm2 
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This equation reduces to 


Pat{Pme ia (nL Pm a Pm |)} 


mane 


S= (5) 


When, given an increase of n to n + | in the ratio of P to R (hereinafter 
called P/R), the amount of net product imputable to the varied agent P 
increases at the same rate as does total net product 7,, S = 1. When this 
amount increases at a lesser rate than T,, S < 1, and when at a greater rate, 
S > 1; if it does not increase because P,,, = 0, S = 0. 

Equations (4) and (5) may be expressed in more general terms.” Equation 
(4) may be restated 


= (xP m) Et d(xP,,) 
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(6) 
This equation reduces to equation (7) which may replace equation (5): 


technological changes, innovations, etc., in this period, it could be inferred that the elasticity 
of substitution of capital for labor had continued at unity. But there were improvements of 
various sorts. Hence the constancy of the share of the product going to capital must be attri- 
buted in part to these improvements which prevented the decline in the elasticity of substitution 
of capital for labor that otherwise would have taken place. See Paul H. Douglas, The Theory 
of Wages, esp. chap. 5; also David McC. Wright, “Limits to the Use of Capital,” Quarterly 
Journal of Economics, LV\I1, 1944, pp. 331-58. See also note 21 below. 

7. This point is discussed again below. Hicks has proposed that the combined elasticity 
of the technical and the commodity substitutability of one factor for another be defined as 
“the arithmetical sum of the elasticity of commodity substitution and . . . elasticity of techni- 
cal substitution.” See his “Distribution and Economic Progress,” loc. cit., pp. 8, 10, and p. 8, 
note on formula for commodity elasticity of substitution between factors. 

8. See first paragraph in this section. 

g. For meaning of terms see the paragraph above in which equation (2) is developed. 
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(7) 
Thus § = the average product of the variable agent P times the rate of 
change in the imputed product of the variable agent divided by the marginal 
product of the variable agent times the rate of change in the total net product. 

Although § and o are equal only when § = 0 = | and when (because P, = 
0) S =o =0, they vary in the same direction. When § < 1, 0 < 1; and when 
S >0, oc > 0. The possible maximum values for § and o differ. When a small 
increment in the variable agent P is accompanied by no decrease in the 
marginal product of P, we have infinite elasticity of substitution of the var- 
iable for the fixed agent and o =~. The maximum value of §, on the contrary, 
is governed, ceteris paribus, by the ratio of P,, to R,,, being high when this 
ratio is low and low when this ratio is high. In the limiting case in which the 
whole of the net product 7 is imputable to P, the maximum value of § = 1. 
Illustrative values based on equation (5) for S are given in columns 2 and 
3 of Table I; corresponding values for o are given in the last column. 


Table I. Illustrative Cases.* 


Marginal values Average 


Rm Pa 


Pm, = .10000 

10000 

09911 

0 

= .50000 
50000 
49751 
0 
9000 
9000 
8991 
0 


Pa,= 1.00000 
Pa, 
Pa, 
Pa, 


| 


991089 
991080 
990099 
1.00000 
99505 
99500 
99010 
1.000000 
999010 
999001 
.990099 
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*The values in these cases are based upon the assumption that the values for Pm and Pa 
approach equality as the amount of P combined with R approaches zero. 


Since S and o vary in the same direction, each concept of elasticity of 
substitution may be utilized for the purposes of this essay. As a rule we 
shall use S, since it explicitly takes commodity as well as technical substi- 

10. That is, 

— £0) LEQ) + 3xf'Cd) + PF" C0] 
a (f(x) + xf") 


Although the denominator reads (P,,)? since P,,, = d(xP,,), the second element in the denominator 
of equation (7) is represented as d(xP,), or the rate of change in the aggregate net product 
TE xP,). 
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tution into account. When, however, it is more convenient to use a, it will 
be employed. 

(i) The magnitude of the average product P, of the variable agent P 
depends, ceteris paribus, upon the magnitude of P,,, the marginal product 
of P, and upon the elasticity of substitution § by which the rate of decline 
in P,,, is conditioned."! 

(ii) The incremental rate of decline in the average product P, is condi- 
tioned by the incremental rate of decline in the marginal product P,,, and 
this rate is conditioned in turn by § and by the incremental rate of change 
in S.'2 When (with other conditions constant) S equals and continues at 
some given value (say 1), the average product P,, declines as x/k increases, 
at the rate corresponding to the given value of S. If d(S) is negative and 
S is declining, then, as x/k increases, P,, declines at a rate increasingly higher 
than that ruling in the previous case. If, on the contrary, with P,, and P, 
diminishing, d(S) becomes positive and S increases, P,, continues to decline 
but at a lower rate than would have ruled if S had remained constant.’ 

In column 4 of Table I illustrative values for particular cases are pre- 
sented to show that the mean rate of decline Muu in the average product 

al 
P.,, varies inversely with S,'4 other conditions being given. For example, in 
Case I with R»»,/P», = 9, the rate of decline in P,, is .008911 when S = 10, 
and .00892 when S§ = 1.'° 


11. From equation (7) it follows that 


SV.) P,d(xP,,) 
= Zandithat i ——————— 
A(xP,,) Sd(xP.,) 


12. This follows from the equations in the preceding footnote. 
13. It follows from equation (2) that 
a Pind Po) , and that P,, = es 
od(P,,) d(P,,) 

Whence it is evident that the incremental rate of change in P,, is conditioned by the incremental 
rate of change in P,, which rate in turn is conditioned by o and the rate of change in o. For, 
ceteris paribus, the greater is the value of a, the lower is the rate of decline in P,,,; and the lower 
the rate of decline in P,,,, the lower is the rate of fall in P,,. If d(c) is negative, and a is declining, 
the rate of decline in P,, increases in accordance with the magnitude of d(c). If d(c) is positive, 
and o is increasing, the rate of fall in P,, declines in accordance with the magnitude of d(c). 

14. This is to be expected, of course, since the rate of decline in P,, is conditioned by the 
rate of decline in P,,, which depends in turn upon the substitutability of P for R. Consider the 
special case in which P, and P approach equality as the amount of P combined with R ap- 
proaches zero. Under these conditions the mean rate of decline in P,, equals the mean rate of 
decline in P,, if the elasticity of the average curve is constant. If the elasticity of the average 
curve is increasing, the mean rate of decline in P,, is less than that in P,,,; while if the elasticity 
of the average curve is falling, the mean rate of decline in P,, exceeds that in P,,. The elasticity 
e of the average curve and changes in e are conditioned, respectively, by S and changes in S. 
For since e = f(x)/—xf'(x) = P,,/—xd(P,,), it follows from the first equation in footnote 11 above 
that e = S(P,,)?/—xd(xP»,)d(P.).- 





a 


Pa ea S 
15. From equation (4) it may be inferred that the rate of decline —___ in the average prod- 
a. 


uct P,,, varies inversely with S. For the greater the magnitude of P,,., the smaller is the decline 
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The rate of decline in the average product varies inversely with the ratio 
P,,/R,,, other conditions remaining constant. Let § = | and let P,, + R,, = 1. 
Then, since the change in average product consequent upon increase Ax in 
x depends upon the magnitude of P,,,, and since prior to the addition of Ax, 
P,, was defined as equal to 1 — R,,, the rate of fall in P,, is conditioned by 
P,,/R,,.'° Illustrative figures are given in Table II. Thus, if P,,, = 0.01 and 


(therefore) P,,/Rm = 0.0101, fa Ea 


al 


Pot — Po approximates 0.01 per cent. What 


approximates 0.9803 per cent; while 


if Pp; = 0.99 and Py i/Rmi = 99, 
a. 


has been said in this paragraph involves no modification of the previous 
argument, however. For, given the ratio x/k of P to R and given that other 
conditions remain constant, the magnitude of P,,,/R,, and the rates of fall in 
P,,,/R,, and (therefore in) P, are governed by the elasticity of substitution 
S.'7 The higher the value of S and the lower its rate of fall (if any), the lower 


Table II 


.0100 ; : .7500 .9000 990 


.0101 3 332 3.0000 9.0000 99.000 


.2494 .0999 .010 





*In per cent. 


will be the rate of fall in P,,,, P,,/R,,, and P,, associated with given increases 
in the ratio x/k of P to R; while the lower the value of § and the greater its 
rate of fall, the higher will be the rate of fall in P,,,, P,,/R,,, and P,, associated 
with increases in x/k. 

(iii) Inasmuch as the purpose of this section is facilitation of the subse- 
quent discussion of the population problem, it will be assumed that as the 
amount x of P increases relatively to the fixed amount k of R, average prod- 








Ere = Pa ; : 5 c 
—— in P,,,; and the greater is S, the greater is P,,., since 
at 
== n ( Seton ) es 
= Ueto Pest enti ton n+1° 
16. If S = 1 and P,,, = 1 — R,»;, it follows from the equation for P,,. given in footnote 15 that 
Be oT Bis . . ° 
P.,. varies directly with P,,,/R,,;. Whence, since “1 ___ varies inversely with P,,, and P,» 
>= at 

. . . Fay a Pas . . . 

varies directly with P,,,,/R,,,, ———— varies inversely with P,,,,/Rj1- 


at 


17. Or by a if this concept is preferred. 
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uct P,, passes from a stage in which P, and P,, are increasing and P, < P,, 
through a point where P,, = P,, into a stage where P,, and P,,, are decreasing 
and P,, > P,,. In Figure II we present three marginal and three correspond- 
ing average curves to illustrate the behavior of P, and P,, under stipulated 
conditions; in Table III we give selected values from Figure II. Considera- 
tion of the behavior of P, and P,, in Figure II will indicate that the rate of 


80 





O 40 60 I20 I6O 200 


x(=input of P) 
Figure II 


Table III. Selected Values from Figure II. 


Yields per unit input of population 


Population = x Average 


Pall, = Palll, 





*Since the origin of Pal/, = Pall/I, is at x» =0, the x and y values are: 0, 50; 10, 48; 50, 40; 
70, 36; 100, 30. 


fall in P, after the optimum point for P (where P, = P,,)'® is conditioned, 
ceteris paribus, by the relative magnitude of the preoptimum stage in which 
P,, and P,, are increasing and P, < Py. 


18. By optimum point for P we mean the point where the average product P, of P is ata 
maximum. This point is of much more importance for population analysis than for the usual 
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The curves in Figure II represent varying conditions. The curve PmI = 
Pal describes the polar case in which § = 1 and o = &, the substitutability 
of P for R being perfect with P,, = P, for all values of x. Curve Pml]/ rises 
to a peak of 70 at x = 50 and then falls at a constant incremental rate to 10 
at x = 200; it passes through the corresponding average curve Pal// at the 
optimum point 0, where x = 100. PmI/I rises to a peak of 60 at x = 40, then 
falls at a constant incremental rate until at 0, (where x = 80) it meets its 
corresponding average curve Pall. Between 0, and 0, (i.e., between x = 80 
and x = 100) PmI/I and PalllI are equal; but beyond x = 100, PmI/// falls 
below Palll, PmIII coinciding with Pm// and PallI with Pall.'® Palll is 
at a maximum in the optimum range lying between x = 80 and x= 100. If we 
assume that the optimum point where Pa = Pm lies in the neighborhood of 
x = 0, and if accordingly we reduce x = 100 to x= 0 and make this (i.e., 0.) 
the point of origin, the formula for Pm//] = PmIII becomes y = 50 — .4x, 
and the formula for the corresponding average curve Pall, = Palll, be- 
comes y = 50 — .2x. The difference between Pall = Palll and Pall, = Pa- 
III, increases with the increase in the relative magnitude of that portion of 
x which lies to the right of the optimum point O, where the average and the 
marginal values are equal. In short, the greater the ratio of the quantity x 
(of the variable agent P) being used under postoptimum conditions (e.g., 
between x = 100 and x = 200) to the quantity being used under preoptimum 
(e.g., between x = 0 and x = 100) conditions, the lower ceteris paribus is 
average product P,,.”° 


treatment of the laws of return; for this point marks what will be called the population opti- 
mum (see Section VI). 

It will be argued below that there is a limit to the substitutability of P for R; in like manner 
it must be argued that there is a limit to the substitutability of R for P. Accordingly, for some 
very low value for x/k total net product T = 0; for a high value for x/k, P,, becomes zero; and 
for a much higher value for x/k, T again becomes zero. See F. H. Knight, Risk, Uncertainty, 
and Profit, pp. 98-104. The curves in Figure II do not conform rigorously to the principle that 
T = 0 when x/k is very small but positive. 

19. The argument that Pm/// remains constant between x = 80 and x = 100 is not tenable 
under the conditions postulated in Figure II, since infinite elasticity of substitution is not a 
permissible assumption even within a short range. Nor is the polar case Pm/ = Pal tenable. 
PmllII will remain constant between x = 80 and x = 100 if the quantity of R being combined 
with P is increased at the same rate as P between the points x = 80 and x = 100. See note 28 
below where use is made of this feature of Figure II. 

20. Let x) = the optimum quantity of variable agent P (e.g., 100 at O, in Figure II); 

x = the aggregate amount of P being used; 

x, = x — x, = amount of P being used in excess of optimum amount; 

A, = optimum (i.e., maximum) value of average function (e.g., of Pal/); 

Ax = value of same function (e.g., Pal/) at x; 

A, = value of same function if it has origin at x, = O (e.g., Pall, with origin at O,). Then 


_ Xoo + (X— Xp) Ae 


x 


If there were no initial stage of increasing returns such as the postulating of an optimum popula- 
tion implies, Ax would be identical with Ae, and the magnitude of A, as represented by Pal/, 
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In our discussion of the elasticity of substitution no attention has been 
devoted to the fact that since the substitutability of one factor for another 
is limited, the elasticity of substitution S (or a7) must inevitably decline and 
eventually become zero if x (the amount of P combined with k of R) con- 
tinues to increase. Some production functions rest upon the assumption 
that o (= S = 1) continues unchanged at the level of unity however much 
P increases relatively to R. The production function T = bR!~¢P*, where b 
is a constant and c is the fraction (S,) imputable to P, is a case in point.?! 
It is supposed that P is continuously substitutable for R and that therefore 
P,,, although declining, will not fall to zero.” So great a degree of divisi- 
bility in the fixed agent R and so continuous a variation in the proportionality 
of R to P is not tenable.”* We shall suppose that even though a production 
function may imply an elasticity of substitution of unity or slightly higher 
for some range of values of x, it is nevertheless to be inferred that if x is 
continually increased, the elasticity of substitution will finally fall to zero 
and the marginal product of the variable agent will become zero. 

It has been assumed thus far that since no product-increasing forces 
other than the increase in x are at work, P,, must fall when x passes the value 
at which P, = P,,. If, however, other product-increasing forces are working 
to raise P,,, then the increase in quantity x of P beyond the optimum amount 
operates to make the increase in P, less than it would be were x constant. 
The repressive effect of the increase in P will depend upon S, P,,/R,,, and 
the extent to which x exceeds its optimum value. In terms of curve Pa// in 
Figure II, these three circumstances govern the (negative) elasticity of 
Pall while the forces operating to increase average product elevate the level 
of Pall; the path which P, traces is fixed by the sum of the two opposing 
forces. The product-increasing forces are not sufficiently strong, however, 
to counterbalance the downward pressure exerted upon P,, by a continuing 
increase in x; for, given a finite economic universe, the product-increasing 
forces themselves are subject to limitations arising out of the finitude of the 
economic universe. 


would be governed solely by the movement of the corresponding marginal curve Pml//, with 
origin at x, =0. But given an initial stage of increasing returns, the value of Ax is governed both 
by that of A, and that of A,, which exceeds that of A, at x, > 0. 

21. This function Professor Douglas (see note 6 above) has used in many of his studies in 
manufacturing. In the United States the exponent for capital (i.e., R in the above equation) 
Douglas found to be 0.25; that for labor (i.e., P in the above equation), 0.75. Higher exponents 
for capital were found in Australia and New Zealand. See Douglas, “Professor Cassel on the 
Statistical Determination of Marginal Productivity,’ Canadian Journal of Economics and 
Political Science, 1V, 1938. pp. 22-33. For criticisms see H. Mendershausen, “On the Signifi- 
cance of Professor Douglas’ Production Function,” Econometrica, V1, 1938. pp. 143-53. and 
M. W. Reder, “An Alternative Interpretation of the Cobb-Douglas Function,” Econometrica, 
XI, 1943. pp. 259-64. 

22. Other cases in point are T = ax/x"” when n < 1 and a is a constant; and T = P,,(1 —r*)/ 
(1 — r) when r is the ratio between successive marginal products. 

23. See note 18 above; also George J. Stigler, The Theory of Price, chap. 8. 
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II 


In this section we express the effect of population growth under given 
conditions in terms of the principle of substitutability developed in the 
preceding section. For the sake of convenience we shall let P represent the 
variable population (or labor) factor; R, the comparatively invariable re- 
sources factor; and P,,, R,,, P,, and R,, the marginal and average products, 
respectively, of P and R. The other conditions postulated follow: 

(i) the economy is closed; 

(ii) the state of the arts, innovation, and product-influencing organiza- 
tion is constant; 

(iii) individual preference scales continue unchanged; 

(iv) the population factor P is homogeneous; 

(v) the resources factor R is homogeneous; 

(vi) the age composition of the population is stable;** 

(vii) the number of persons employed constitutes a constant fraction of 
the population of working age;*° 

(vili) the relative amount of “disguised unemployment” continues un- 
changed.”° 

To these conditions yet another must be added: 

(ix) that the income-increasing forces postulated by the optimum 
theory have been exhausted, and that population has grown to the upper 
limit of the optimum range (if there be such a range). 

The income-optimum population theory supposes that, as the population 
composing an economy increases in number, per capita output rises until 
the attainable maximum permitted by prevailing nondemographic circum- 
stances is reached.’ When this maximum is exceeded, further population 


24. Whence the population of working age constitutes an unchanging fraction of the total 
population; and each age-group component of the population of working age forms a constant 
fraction of the population of working age. On the influence of changes in age composition see 
my “Population Movements, Employment, and Income,” Southern Economic Journal, V, 
1938, pp. 142-48: “Some Effects of Changes in the Age Composition of the Labor Force,” 
ibid., VII1, 1941, pp. 157ff.; and “Population Trends and the Future Demand for Teachers,” 
Social Forces, X1X, 1941. pp. 465ff. 

25. For the present, therefore, we ignore the possible effects of changes in the rate of popula- 
tion growth upon the level of employment. 

26. Unemployment may range between 100 per cent when no one is employed and zero per 
cent when everyone is so employed that, given his training and inclinations and a fixed period 
of time for making adjustments, he could not produce enough more in any other line or place 
of employment to induce his shifting or being shifted thereto. All productive agents in an economy 
are in zero-unemployment equilibrium when what has just been said of labor holds for all agents. 
Other conditions being given, what constitutes zero-unemployment equilibrium is a function 
of the time interval allowed for making shifts and adjustments. See Joan Robinson, Essays in 
the Theory of Employment, pp. 82ff., and C. D. Long, “The Concept of Unemployment,” 
Quarterly Journal of Economics, LVI1, 1942, pp. 6-25: also my “Population Trends... ,” 
loc. cit., pp. 130-34. See also note 50 below. 

27. The increase in per capita output is attributable to increasing division of labor, improved 
organization, fuller exploitation of “lumpy” factors, and increasing returns to scale. The above 
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growth is accompanied by a decline in per capita output unless there exists 
a reserve supply of idle resources for combination with further increments 
of population; after this reserve has been put into use and it is no longer 
possible to equip additional increments of population so well as the popula- 
tion already in existence, per capita output must decline.?® 

Given the nine conditions listed above, per capita output must fall if 
population continues to grow while the resource supply remains constant, 
or if, the optimum point having been passed, the population grows faster 
than the resource supply. For the only product-increasing force supposedly 
operative is the increase in population. 

The rate of decline in per capita output P, will depend upon the degree 
to which labor (i.e., population)?” is substitutable,®° throughout the whole 
economy, for the resources with which it is used jointly in productive pro- 
cesses. If an additional increment of population*' cannot be used jointly with 
the resources available and in use,’and cannot, therefore, add anything*” 
to aggregate output, the rate of decline in per capita output is, ceteris paribus, 
at a maximum. If, on the contrary, population is a perfect substitute for re- 
sources, and marginal product P,, does not diminish, the rate of decline in 
per capita output P, is at a minimum under the circumstances given. Since, 
as a rule, population is imperfectly substitutable for resources, per capita 
output falls as population increases (given the above nine conditions), but 
not so rapidly as it would fall if the marginal substitutability of population 
for resources approximated zero. 


discussion has to do with the population optimum measured in terms of per capita income 
(= output); it does not have to do with optima measured in terms of other indices. See Sec- 
tion VI. 

28. Output is governed not by resources which are idle and in reserve but by resources 
which are joined with population in productive activity. A reserve supply of resources may, 
under the conditions given, delay the advent of a decline in per capita output originating in 
population growth; but it cannot augment per capita output. 

In terms of Figure II, O, marks the maximum per capita output figure when production 
conditions are as described by PmlIl, and the optimum population coincides with x = 100. 
Curve PmIII may be said to describe a situation in which a reserve supply of idle resources 
exists. Per capita output is at a maximum when population = x = 80; it does not fall until 
x = 100 because as P increases from x = 80 to x = 100 the quantity of R is augmented at the 
same rate from an idle reserve of R and the ratio P/R is constant. When population has grown 
to x = 100 and there remains no further reserve stock of R to equip additions to P, P/R in- 
creases and P,, falls. Within the range x = 80 and x = 100 constant returns to scale rule, given 
that P and R increase at the same rate with other conditions constant. 

29. Hereinafter we shall sometimes use the term labor instead of the term population; for, 
although the two terms are not interchangeable, any finding for “labor” is readily convertible 
into terms of population, given conditions (vi) and (vii) described above. 

30. The principle of convertibility is ignored here; it is discussed below. 

31. The phrase “additional increment of population” is intended to refer to any situation 
in which population grows faster than resources. 

32. It is assumed that the increment of population cannot be used in complete isolation 
from resources. (This assumption, although unnecessary, makes for greater ease of expression.) 
It is always assumed that sufficient time has elapsed, following the addition of an increment of 
population, to permit as much reorganization of production and as much adjustment of the 
economy to the increment of population as conditions of production and consumption permit. 
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The substitution of population for resources consequent upon an increase 
in the ratio P/R will be governed by the responses, respectively, of producers 
and of consumers to the addition of an increment of labor to the stock of 
labor and resources already in use. When producers are primarily and im- 
mediately responsible for the absorption of the increment of labor, the 
substitution process is predominantly technical in character. Such will be 
the case if producers in a given industry, since they now can obtain labor at 
a lower relative price, combine a larger quantity of it with the cooperating 
resources employed in that industry. When, on the contrary, the addition 
of an increment of labor to the quantity of labor already in use in the econ- 
omy operates primarily to reduce the relative production costs and selling 
prices of goods and services in the fabrication of which the labor factor is 
comparatively important, there will be an increase in the relative amount 
produced and consumed of such goods and services; or, because of the 
change in the cost and price structure, there may now be produced for the 
first time goods and services in which the labor factor bulks relatively 
large, and the production of which has not heretofore been undertaken be- 
cause of the relatively high cost of labor. Here we have commodity-substitu- 
tion rather than technical substitution; for the additional increment of labor 
is absorbed primarily through the substitution, in the consumption and 
utilization budgets of the population composing the economy, of certain 
kinds (i.e., comparatively labor-absorbing) of goods and services for other 
kinds (i.e., comparatively non-labor-absorbing) of goods and services. The 
substitution that takes place consequent upon an increase in P/R will 
usually consist in a combination of technical and commodity substitution, 
with sometimes one form and sometimes the other predominating. 

We may think of the unspecialized and (more or less) “original” agents of 
production as situated at one pole, of final consumer services as situated at 
the other, and of producers and consumers as the instruments by which un- 
differentiated productive powers are transformed into specialized consumer 
services. Thus: 












Resources and 
population = 
undifferentiated 
productive agents 










consumers: 
commodity 
substitution 


producers: 
technical 
substitution 






services 





The arrows indicate the direction of the substitution process. The two inter- 
mediate hexagons indicate that we must search in the patterns, respectively, 
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of producer and consumer behavior, for the elements which either restrict or 
facilitate the processes of substitution. 

In light of the analysis presented in Section I and given the nine conditions 
laid down in this section, it follows that the decline in per capita output con- 
sequent upon an increase in the ratio of population to resources will be 
governed by three circumstances; (a) the elasticity of substitution of labor 
for the resources with which it is jointly used in productive processes 
throughout the economy; (b) the ratio of the marginal product of labor to 
that of resources (P,,,/R,,) prevailing at the time population increases; and 
(c) the extent to which the population of the economy already has grown 
beyond the optimum number at which per capita output is at a maximum. 
The influence of circumstance (b) is conditioned by circumstance (a), since 
(ceteris paribus) changes in P,,/R,, are conditioned by the past and the 
present magnitude of the elasticity of substitution. The importance of 
circumstance (c) also turns on the magnitude of S. If some of the nine 
conditions laid down above are relaxed and to the increase of quantity of P 
other product-augmenting forces are added, these forces may (within 
limits) either decelerate the rate of fall in P, consequent upon population 
growth or more than offset the income-depressing influence of population 
growth; but they will not be capable of continually offsetting a continuing 
increase in population in a finite economic universe. 


III 


In this section, we show that: (a) since resources are composed in part of 
population, their quantity may be augmented by converting population into 
resources; (b) that the convertibility of population into resources in the 
economy as a whole is conditioned by P,,/R,, and by the industrial composi- 
tion of the economy; and (c) that the rate of decline in this convertibility is 
conditioned by the elasticity of substitution of labor for resources in the 
economy as a whole.** 

Given an economy in purely competitive equilibrium, the fraction of a 
representative unit of resources that may be derived from population 
through conversion is fixed by the fraction of its price (= cost = value) 
that is imputable ultimately to labor (or population). Suppose a representa- 


33. Conversion of population into resources is desirable within limits because population 
and resources cooperate in production; it is possible in so far as resources are composed in 
part of labor (or population). Conversion would not be possible if all productive agents co- 
operant with labor were nonsusceptible of economic modification by man and were used 
only in their pristine state. But this is not the case. Virtually all production is joint, and vir- 
tually every productive agent which is used jointly with labor is analyzable into terms of the 
labor and resources which have cooperated in the creation of this agent. (Of course an agent 
by which economic production is conditioned is significant for the present discussion only if 
and when it is economically scarce and therefore capable of having something imputed to it.) 
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tive unit of resources G,** is produced under conditions such that 0.9 of its 
price (= cost) is imputable ultimately to labor and 0.1 to resources. Suppose 
that the corresponding proportions for resources G, and G, are, respec- 
tively, 0.75 and 0.25, and 0.1 and 0.9; and that still other proportions rule 
for resources G,:--: G,. Evidently, given that other things are equal, in an 
economy marked by population growth the supply of G, may be augmented 
with greater ease than that of G, and with much greater ease than that of G3. 
In general, the larger the fraction of a resource that is imputable to labor, 
the greater is the ease, ceteris paribus, with which labor can be converted 
into this resource and with which the supply of this resource can be made to 
keep pace with the growth of population. 

The fraction of a resource G, that is imputable to labor and therefore 
derivable from labor P* is governed by two circumstances: (a) the ratio 
P,,/R,, ruling in the economy; and (b) the ratio of labor P to resources R in 
the industry that produces G,.*° The rate of decline in this fraction is condi- 
tioned by the elasticity of technical substitution of labor for resources in the 
industry (or industries) responsible for the production of G, and by the 
elasticity of demand for G,.*” The elasticity of the demand for G, depends, 
in turn, upon the elasticity of technical substitution between G, and the 
agents with which it cooperates in the productive process and upon the 
elasticity of the demand for the goods in the production of which G, co- 
operates. 

The fraction of the aggregate resource equipment of an economy that is 
imputable to labor and therefore derivable from labor will be high in propor- 
tion as this aggregate consists largely of individual types of resources pre- 
dominantly imputable to labor and therefore derivable from labor. Accord- 
ingly, if the population of an economy is growing in relation to its resources, 
this population can ease its adjustment to the decline in the population : re- 
sources ratio by modifying its preference scales and increasing its relative 
consumption of goods in the production of which resources that consist 
largely of labor are relatively important. 

34. It must be remembered that we are here concerned with resources, not with goods in 
ea this section we continue the assumptions regarding conditions of production that 
were set down in Section II. For purposes of the immediate discussion, however, we suppose 
resources R to differ with respect to the degree to which they consist of labor. In Section IV 
we deal in detail with the matter of heterogeneity of resources. 

36. Let g, and q, be the number of units, respectively, of P and R being used in the produc- 
tion of G,; P,, and R,,, the marginal products in the economy as a whole per unit of P and R, 
respectively; and s,, the share of a representative unit of G, that is imputable to P. Then 
Sp = Gp Pl (QpoPm + GrRm)- 

37. When the elasticity of technical substitution of labor for resources is high in an industry, 
the rate of fall in marginal physical productivity of labor is low. When this elasticity is greater 
than the elasticity of demand for the finished product, the ratio of labor to capital increases 
more than when this elasticity of substitution equals or is less than the elasticity of demand. 


See Joan Robinson, Economics of Imperfect Competition, pp. 258-60; also Kahn, Review of 
Economic Studies, 1, 1933, pp. 75ff. 
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In an economy marked by population growth it is technically easier, 
other conditions being given, to augment the supply of resources when the 
fraction of resources imputable to labor is high than when it is low; but, 
since other conditions do not remain equal, this technical ease tends to be 
counterbalanced by other circumstances. First, the population of an economy 
with a low resources : population ratio is not very free to shift its consump- 
tion to goods in the production of which resources consisting predominantly 
of labor are relatively important.** Second, the augmentability of any specific 
resource G, is conditioned also by the degree of availability of the produc- 
tive agents other than labor of which G, is composed. Third, since the aug- 
mentability of resources in general is conditioned by the rate of saving 
(= investment) which in turn is governed by (among other things) the magni- 
tude of per capita output (= income)P, and sometimes by the rate of return 
on investment (= savings), it is difficult to elevate the resources : population 
ratio when this ratio is relatively low and the population is increasing. 
Given that other things are equal, P,, will be higher when the rate of popula- 
tion growth is low than when it is high,*” while the rate of return on savings 
will be higher when population grows rapidly than when it grows slowly. 
Since the former force is the stronger,*® resource formation per capita will 
be greater (other things equal)*! when population is growing slowly than 
when it is growing rapidly. * 


38. See Sections V, VII-VIII. 

39. It is assumed that population exceeds the optimum number. 

40. If we suppose the supply of savings to be positively correlated with the rate of return up 
to a given point and negatively correlated with it beyond this point, we must conclude that 
when population growth pushes the rate of return above this critical level, the rate of saving 
will fall. Here, for the sake of simplicity, we shall assume the correlation to be positive through- 
out. Since the psychic disposition to save at any given rate of interest is influenced, ceteris 
paribus, by the extent of the saver’s property holding, and since this holding is likely to be low 
when the resources : population ratio is low, the correlation between rate of return and rate of 
saving is more likely to be positive at all relevant levels when the resources : population ratio 
is low than when it is high. Moreover, secular changes may shift the interest-savings function 
rightward and downward. 

41. Per capita income being given, the rate of saving is conditioned not only by the rate of 
return on savings but also by other circumstances which influence saving and spending habits 
both in the shorter and in the longer run. Among these circumstances must be included the 
effect exercised upon the individual’s pattern of values and his attitude toward the future 
by the magnitude of his family. This effect may strengthen the will to save of an individual 
with family; but whether it increases this individual’s absolute amount of saving depends on 
whether it increases his capacity to save (which is governed by both his will to save and his 
earning power) sufficiently more than to offset those increases in expenditure which necessarily 
accompany increase in family size. In the United States the relation between family size and 
the propensity to save is an inverse one; and there is little reason to suppose that the relation 
elsewhere is substantially different. See F. Lorimer and H. Roback, “Economics of the Family 
Relative to Number of Children,” Milbank Memorial Fund Quarterly, XVIII, 1940, pp. 19ff.; 
M. V. Jones, “Secular Trends and Idle Resources,” The Journal of Business, XVII, No. 4, 
Part 2, pp. 35ff.; also Eric Schiff, “Family Size and Residential Construction,” American 
Economic Review, XXXVI, 1946, pp. 97-112. 

42. Here we are not concerned with the thesis that population growth increases both the 
average propensity to consume and the average propensity to invest, thus generating income 
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The convertibility of population into resources, it is evident, is governed 
largely, given an initial population : resources ratio, by S, the elasticity of 
substitution of labor for resources throughout the economy as a whole. For 
S reflects the influence of both commodity substitution and technical substi- 
tution, and it conditions the movement of P,,/R,,. Recourse to convertibility 
would be impossible if S were zero; it would be unnecessary if S were 
perfect. In general, convertibility is positively correlated with § and sub- 
ject to the same limitations as is substitutability.** 

In this as in the preceding sections our discussion has been couched in 
terms of a situation in which population has grown beyond the optimum 
and is growing more rapidly than the supply of resources. Our conclusions 
are easily adapted, however, to a situation in which population is growing 
less rapidly than the resources with which it cooperates in production. In 
such a situation population growth operates to decelerate the rate at which 
the resources : population ratio can rise, thus depressing present and future 
per capita income. For productive power which might otherwise be trans- 
muted into per capita income-raising productive resources is absorbed by 
the reproduction and rearing of additional increments of population and by 
the equipping of these increments with consumers’ and producers’ capital. 
Moreover, the rate at which depletable and nonreplaceable resources are 
exhausted is stepped up.“ 


IV 


The discussion in the preceding sections has been based upon the nine 
conditions stipulated in Section II. In this section we shall consider in Parts 


and savings and making both per capita income and the rate of resource formation higher than 
they otherwise would be. 

This thesis is of limited applicability, even on the assumption that there is a persisting 
tendency to the underutilization of productive agents, for which population growth may 
constitute a significant counterforce. For, since an economy is an essentially finite universe, 
the capacity of population growth to stimulate investment and savings must necessarily 
diminish as the limits of this universe are approached; and long before these limits are reached 
the adverse effects of a high population : resources ratio will swamp any such positive influence 
as population growth may exercise upon savings via the medium of investment. 

The problems confronting an economy are functions of (among other things) population 
growth. Consequently, somewhat different policies are called for when the growth rate is low 
than when it is high. These policies cannot, however, imply that population growth is good 
or bad; such an evaluation must rest upon other foundations. On aspects of this problem see 
M. V. Jones, op. cit.; W. Fellner, Monetary Policies and Full Employment; A. R. Sweezy, 
“Population Growth and Investment Opportunity,” Quarterly Journal of Economics, LV, 
1940, pp. 64-79; George Terborgh, The Bogey of Economic Maturity, especially chaps. 2-6; 
also my ‘“‘Population and Per Capita Income,” Annals of the American Academy of Political 
and Social Science, CCKXXVII, 1945, pp. 188-90. 

43. See Section V below. 

44.See H. Bowen, “Capital in Relation to Population,’ Social Forces, XV, 1937, pp. 
346-50. Nineteenth century economists were alert to this effect of population growth upon 
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(a)-(e) the effects attendant upon relaxation of any one of the first five of 
these conditions. We shall not examine in detail the effects attendant upona 
decrease in P/R, since these effects are, in general, the reverse of those 
attendant upon an increase in P/R. 

(a) Suppose that we remove condition (v) and assume resources to be 
heterogeneous. If we merely postulate them to be qualitatively hetero- 
geneous and assume further that the utilization of resources proceeds on 
the whole from superior to inferior grades, we get a faster decline in P, 
than we would get if resources were qualitatively homogeneous; and this 
proposition holds whether there be one or several kinds of heterogeneous 
resources. 

Of the circumstances which distinguish types of resources used jointly 
with labor, the most important for the present discussion is variation in 
augmentability through time. This variation in augmentability is traceable 
to variation in the augmentability through time of some or all of the elements 
of which the resources consist.*” Resources may be analyzed into terms of 
their “original” elements, or they may be analyzed into terms of their less 
“original” elements (e.g., labor, land, natural resources, man-made equip- 
ment). In either case it is the augmentability of the elements composing a 
given kind of resource that regulates its augmentability.*® 

For the present it suffices for us to group resources R (i.e., the instruments 
used jointly with labor in economic production) in five classes (R,, Rs, °- - 
R;), ranging from the least augmentable to the most augmentable: (1) deplet- 
able and nonreplaceable natural resources; (2) nondepletable natural 
resources whose supply is essentially fixed; (3) land, expressed in terms of 
terrestrial space in which agricultural and other economic activities may and 
can be carried on; (4) natural resources which are replaceable and augment- 
able; and (5) equipment—i.e., machinery, buildings, etc. Since the number 
of kinds of resources in this world is much greater than five, and since 
nearly all kinds of resources vary in quality, the components of any one of 
these five classes will differ in kind and quality and yet resemble one another 
rather closely in direct augmentability. 

Of the first (R,) of these five classes of resources the absolute supply is 
a diminishing quantity; and its increasing relative scarcity can be offset only 
in so far as population or resources R, — R, can be substituted for it (R;). 


capital formation; e.g., see my “Pareto on Population,” Quarterly Journal of Economics, 
LVIII, 1944. pp. 576ff. See Section VII below. 

45. It is necessary to stress augmentability through time. If the supply of a resource for use 
is increased temporarily but at the expense of the supply available for use at a later period, 
there is no long-run increase in supply; there is merely an acceleration of the rate of depletion. 

46. In so far as the place of a given kind of resource may be taken by a substitute, the supply 
of the former is indirectly augmentable through substitution. Here, however, our concern is 
with direct augmentability, since indirect augmentability is reducible ultimately to terms of 
direct augmentability of the substitute. 
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While the absolute physical supply of R, is a fixed quantity, its economic 
supply may be increased within limits by substituting for it population or 
resources R, and R,; — R;. The supply of land R; as defined is comparatively 
fixed; but the physical supply of land as a situs for most economic activities 
that are nonagricultural in character may be increased by changing the pat- 
tern of industrial location and shifting other land to this use, while the supply 
of agricultural land may be maintained and even increased somewhat in 
effective quantity by recovering land theretofore inutile, by preventing 
erosion, etc., and by preserving and/or increasing the fertility of the soil.‘” 
Within limits also the supply of R, may be increased indirectly by sub- 
stituting for it labor and R;. The supply of R,** is directly augmentable, but 
only within limits, since its physical supply is conditioned by that of R, and 
R, in particular; it is susceptible also of some indirect increase through 
substitution. In an economy whose population is increasing, R; is the most 
(directly) augmentable of the five classes of resources R, — R;, for R; con- 
sists in greater measure than the other four of population which by defi- 
nition is a growing factor; R,; also appears to be more augmentable indirectly 
than the other four, since population appears to be more substitutable for 
R, than for R, — R,. The physical augmentability of R; appears to be limited 
principally by R,. 

Since both convertibility and substitutability not only diminish but are 
also subject to limitations, the combined augmentability of classes R, — 
R,, is limited. The indirect augmentability (through substitution) of each of 
these five classes is limited both because the substitutability of population 
and the other four classes of resources for the class in question is a diminish- 
ing quantity and because the supply of the substitutes is ultimately limited. 
The direct physical augmentability of each of these five classes of resources 
is restrained both by (1) the tendency of the substitutability of any one 
factor for any other to fall, and by (2) the comparative fixity of supply of 
some of the constituent elements of some of the resources, which restricts 
convertibility.*” 

(b) If we relax condition (iv) and suppose the population factor to be 
heterogeneous, we encounter effects analogous to those which attended 
the relaxation of condition (v). Suppose population P to consist of five 
categories P, — P, ranging from highest to lowest in terms of capacity for 
production. If P, — P; increase relatively more rapidly than P, — P,, the 

47. In effect this is accomplished by converting into land, labor, and/or some of the other 
four resources (particularly R, and some of both R, and R;). 

48. In this class fall most products of organic growth as distinguished from minerals which 
fall largely in R, and nonmineral power resources which fall in Ry. 

49. When productive factors are heterogeneous and in effect multiple, direct substitution 
and conversion may have to give place to indirect and roundabout conversion and substitution. 
For example, it may be less economical to accomplish a given purpose by using factors 1 and 2 


in appropriate combination than by combining factors 1 and 3 to produce 4, which is then 
combined with 2 to achieve the purpose in question, 
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rate of decline in P,, will be greater than it would be if the population were 
homogeneous or if the rates of increase of all categories were the same. 
The greater the substitutability of members of inferior categories (say 
P,—P,;) for members of superior categories (say P,; — P,), the less will be the 
tendency for a relatively greater increase on the part of these inferior cate- 
gories to increase the rate of decline in P,, above what it would be given 
a homogeneous population P.*° 

Because, in the shorter run, the overriding relation between any two cate- 
gories of population is one of complementarity rather than one of substituta- 
bility, the tendency for a relatively greater increase on the part of inferior 
categories to push the rate of decline in P,, above what this rate would be, 
given a homogeneous population (or one in which all components are in- 
creasing at the same rate), is more pronounced in the shorter run than it 
would be if the overriding relation were one of substitutability. For example, 
if P; increases appreciably relative to P, when the dominant short-run 
relation between them is one of complementarity, the productivity per unit 
of P; eventually will fall appreciably, whatever be the over-all popula- 
tion : resources ratio; whence P, (which in this case is a weighted average 
of the corresponding rates of the component categories of population P) 
declines faster than it would if P; were a substitute for P, or for P, — P,. 
But substitutability, like complementarity, is a function of time: given time 
for adjustment and the condition that other things remain equal, substituta- 
bility, increases while complementarity diminishes with time. Accordingly, 
in the longer run (to continue our example) the substitutability of P; for 
P, — P, and/or for R increases (within limits) above what it was for the given 
population : resources ratio, and the initially depressive influence of the 
relative increase in P, is somewhat reduced. 

50. Differential natural increase may augment the cost of distributing labor among employ- 
ments according to the marginal principle and may intensify the tendency to disguised un- 
employment, particularly when the over-all ratio of population to resources is relatively high. 
Suppose a number of employments FE, — Ej, are recruited predominantly from population 
category P,. Then, if persons attached to E, increase faster than do those attached to E, — 
E,o, and if the elasticity of demand for the products of EF, is not enough in excess of that for 
the products of E, — E,) to maintain the marginal productivity of labor in E, at the level ruling 
in E, — Ey, we have disguised unemployment in E,. This disguised unemployment may be 
corrected, ceteris paribus, by transferring P, members from E, to E, — E,9, or by adding the 
whole of new and as yet occupationally undifferentiated increments of P, to the numbers 
employed in E, — E,, until the marginal productivity of P, relative to that of other productive 
agents is the same in all ten employments. 

As a rule disguised unemployment is greater in agriculture than in other employments since 
usually the rate of natural increase is higher in the agricultural population than in most segments 
of the nonagricultural population. 

The disposition of the units of any given kind of productive agent among employments is 
governed by the action of entrepreneurs and also, in the case of labor, by the action of the 
labor factors. Accordingly, since nonhuman productive agents have no control over their 
disposition, and since presumably entrepreneurs are better judges on the whole than are the 
units of labor regarding where these units are relatively most productive, disguised unemploy- 


ment of labor tends to be greater than does disguised unemployment of other agents of produc- 
tion. See note 26 above. 
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Since technological progress presumably is contingent upon there being 
an adequate relative supply of population categories P, and P.,, relatively 
slow growth on the part of P, and P, operates, ceteris paribus, to slow down 
the rate of technological progress. And since both substitutability and com- 
plementarity between population categories are conditioned by the state 
of technology, these relations are affected by changes in the relative rates 
of growth of P, and P,. Whence, if it may be assumed that substitutability 
rather than complementarity is fostered by technological change whose 
primary purpose is cost reduction, it may be inferred that a decline in the 
relative magnitude of categories P, and P, slows down the forces making 
for substitutability.*! 

(c) When the population : resources ratio in an economy changes, the 
industrial composition of that economy also tends to change. For example, 
if this ratio increases, the relative price of labor falls and the forces of techni- 
cal and commodity substitution are set in motion. Relatively resources- 
using industries the demand for whose products is elastic tend to contract 
while relatively labor-using industries the demand for whose product is 
elastic tend to expand.” In general, labor will flow into industries in which 
the elasticity of technical substitution of labor for resources is high and/or 
the demand for whose product is elastic; and resources will flow into indus- 
tries in which the elasticity of demand for the product exceeds the elasticity 
of technical substitution of labor for resources.** These changes are consist- 
ent with condition (iii) that individual preference scales stay put. 

It is possible, in theory, if condition (ili) is relaxed, for an economy to 
increase its real income, given some population : resources ratio, by making 
appropriate adjustments in the preference scales of the individuals com- 
posing its population. Demand functions must be adjusted upward for goods 
consisting largely of relatively abundant productive agents and downward 
for goods consisting largely of relatively scarce productive agents. If labor 
is the relatively abundant factor, per capita output (= income) can be in- 
creased by the introduction of changes in tastes which cause the demand 
function for relatively labor-using goods to rise and that for relatively re- 
sources-using goods to fall. The change in tastes must continue the force of 
commodity substitution in the direction which it takes when, in the absence 
of such a change, the relative price of labor falls. In general, therefore, the 


51. Ceteris paribus, technological change designed to reduce cost will tend to make for 
economy in the use of productive agents the outlay for which bulks large in aggregate cost and 
to stimulate the use of relatively inexpensive productive agents. Within the latter class fall 
productive agents which, because they are complements and their relative number has in- 
creased, have become relatively plentiful and cheap. See note 61 below. 

52. The change in the industrial composition of the economy consequent upon an increase 
in the population : resources ratio reflects, besides the combined influence of technical and 
commodity substitution, the effect of any change in income distribution occasioned by the fall 
in the relative price of labor and the increase in the relative price of resources. 

53. E.g., see Robinson, Economics of Imperfect Competition, pp. 258ff.; Hicks, Theory of 
Wages, pp. 242-46. 
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income-depressing effect of population growth can be reduced in so far as 
the substitutability of labor for resources, together with its elasticity, can 
be increased through the modification of the tastes of the population in 
favor of relatively labor-using products and services.™4 

(d) Relaxation of condition (i) that the economy is closed may permit 
the substitution ratio between population P and resources R to be improved 
in one or both of two ways: (a) through net emigration; (b) through the 
establishment of trade with other economies. If there is a net emigration®® 
of population, particularly (when the population is heterogeneous) of the 
inferior elements, per capita output P, rises;°® for, because of the increase 
in the ratio of resources to population, the substitutability of labor for re- 
sources rises.”’ 

The establishment of trade permits labor to emigrate by proxy in the shape 
of exports which consist in relatively large proportion of the labor (or kinds 
of labor) with which the populous economy is relatively well supplied.** 
In exchange for these exports this economy receives imports which consist 
largely of those resources with which it is poorly endowed.*” Trade thus 
serves to increase the substitutability of labor for resources and, therefore, 
to augment per capita output. This substitutability declines, however, as 


54. It has long been noted that the productivity of labor is conditioned by the pattern of 
tastes. See A. Landry, “Une théorie négligée. De l’influence de la direction de la demande, 
sur la productivité du travail, les salaires et la population,” Revue d’ économie politique, XX1V, 
1910, pp. 314, 364, 747, 773: also my French Predecessors of Malthus, chap. iv. In the text 
above this argument is generalized and it is shown that per capita output is conditioned, 
ceteris paribus, by the communal pattern of tastes. See also (1) in Section V below. 

55. Here we abstract from the fact that emigration may reduce the relative amount of employ- 
ment (e.g., see J. Robinson, Essays pp. 75-77); or that, under certain circumstances, it may 
shift unemployment to other economies (see my France Faces Depopulation, pp. 201ff.). 

56. It will be recalled that the actual population is assumed to exceed the optimum in number. 
If there is a net emigration of superior elements (say P, and P.), P,, may fall despite the decline 
in P/R. Likewise, even though the aggregate population exceeds the optimum, a net immigration 
of superior elements may increase per capita output; it may also, if the influx of superior 
immigrants produces a change in the state of the arts, increase the magnitude of the optimum. 
E.g., see A. Plummer, “The Theory of Population: Some Questions of Quantity and Quality,” 
Journal of Political Economy, XL, 1932, pp. 617-37. 

57. Even if emigration does restore some given more favorable population : resources 
ratio that once existed in a given country, it will not restore the same economic conditions 
and income level as were formerly associated with this population : resources ratio. For, in 
the interval separating the initial period and the period of restoration, the habits of consump- 
tion and the methods of production must have changed in consequence of the initial increase 
in the population : resources ratio. E.g., see A. Marshall, Principles of Economics, pp. 807ff.; 
E. Rothbarth, “Causes of the Superior Efficiency of U.S.A. Industry as Compared with Brit- 
ish Industry,” Economic Journal, LV1, 1946, pp. 388-90. 

58. As B. Ohlin notes (/nterregional and International Trade, p. 42) M. Longfield (Lectures 
on Political Economy, p. 239) looked upon commerce as a substitute for emigration. James 
Steuart and other eighteenth-century writers seem to have drawn the same inference. These 
early writers did not clearly indicate, however, that trade, being only an imperfect substitute 
for migration, cannot increase over-all average income as much as can migration; or that trade 
almost always tends to raise per capita output in all participating areas whereas migration may 
affect it adversely in countries of immigration. 

59. The entertainment of foreign travelers by relatively populous countries also facilitates 
the exchange of relatively labor-using for relatively non-labor-using products. 
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the population of the exporting economy increases (with other conditions 
remaining the same) both because per capita physical output in the export- 
ing industries tends to decline and because the terms of trade worsen.*’ 

(e) Relaxation of condition (iv) and allowance for change in the state of 
the arts, organization, the innovation call for no modification of the analy- 
sis of this and the preceding section. While an improvement in this state may, 
under certain conditions, adversely affect the situation of labor, and while 
it may diminish the elasticity of technical substitution of labor for resources, 
it increases output per unit input of labor and (sometimes) output per unit 
input of resources;®°' whence it operates to increase per capita output (= 
income). The extent to which such an improvement serves to increase per 
capita output depends, not upon whether the improvement is capital- or 
labor-saving, but upon the relative amount of productive power that is 
released,®** and upon the length of the period during which this release 
persists. If the improvement reduces resource input per unit of output, 
or if it brings into the orbit of economic utilizability agents which thereto- 
fore have lain outside this orbit, it operates, ceteris paribus, to bring about 
a more sustained increase in output than it does if it serves merely or pri- 
marily to increase the present rate of use of resources whose supply is both 
depletable and nonreplaceable (i.e., R, and, in some measure, R;) and thus 
to diminish the supply that will be available at some future date. 


Vv 


Dynamic forces may at times counterbalance the tendency of the substi- 
tutability of population for resources to decline as population increases. 


60. The less elastic the foreign demand (in real terms) for exports, the greater will be the 
tendency of the terms of trade to worsen. 

61.M. V. Jones (op. cit., pp. 20-34; see also Fellner, op. cit., pp. 79ff.) presents data which 
suggest that capital input per unit of output has not risen and may have fallen. Labor input 
per unit of output has fallen for, as G. F. Bloom shows (“Note on Hicks’s Theory of Invention,” 
American Economic Review, XXXVI, 1946, pp. 83ff.), labor-saving inventions predominate 
and will predominate so long as the outlay for labor forms a large fraction of total expense. See 
also G. T. Jones, /ncreasing Return. Concerning the influence of invention upon the relative 
and the absolute share of income going to labor, see Bloom, op. cif., pp. 93ff.; J. Robinson, 
Essays, pp. 129-36, and “The Classification of Inventions,” Joc. cit., pp. 139ff. See also 
A. C. Pigou, The Economics of Welfare, pp. 671-80. Whereas the elasticity of substitution may 
be altered by inventions, it is merely determined (in part) by those adaptations of technique 
to circumstances which are implicit in the given body of technical knowledge (see Robinson, 
Essays, pp. 134-35n.). 

62. Rothbarth (op. cit., pp. 385ff.) attributes much of the comparatively high efficiency of 
American industry to the relative plentifulness of land and the relative scarcity of labor which 
characterized the American economy in the last century. These conditions stimulated the intro- 
duction of labor-saving equipment and gave rise to a social structure which “has put purchasing 
power in the hands of those who are ready to buy large quantities of standardised goods” 
which are easily supplied through efficient mass-production methods. 

63. We suppose that the effect of the improvement is not counterbalanced by reduction in 
the fullness with which productive agents are used, or by a decline in the propensity to form 
capital. Moreover, since we have postulated a competitive economy, we may not suppose that 
the introduction of the improvement destroys barriers to the competitive allocation and use 
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But these forces are subject to limitations of two sorts: (a) those which, 
being institutional and/or habitual in character, are somewhat susceptible 
of being removed; (b) those which, arising out of the finitude of the com- 
ponents of a circumscribed universe, or out of the comparative constancy 
of some of the elements which shape social organization and patterns of 
individual behavior, are not removable. 

Were it not for these limitations, it would be possible in very large measure 
to offset the output-depressing influences of population growth by a com- 
bination of (i) modification of consumption patterns, (ii) diminution of the 
input of productive agents per unit of output, and (iii) augmentation of the 
supply of utilizable resources. But man’s capacity to make these changes 
is limited. Hence the augmentability of population in a given area, and ata 
given level of living, is quite restricted. 

(i) A modification of consumption patterns produces an increase in real 
income if from a given quantity of labor and resources a larger quantity of 
real income is obtained than before these patterns were modified.*4 This 
increase results because (a) labor input is reduced and/or (b) less scarce 
productive agents are substituted for more scarce productive agents. In 
the present instance, where our concern is principally with the economizing 
of scarce resources through their replacement by labor which is plentiful, 
it is (b) that is most important—(b) in the form of the substitution of less 
resource-absorbing goods and services for those which are more resource- 
absorbing. The factors which limit the modifiability of consumption patterns 
are physiological, psychological, and social in character. For illustrative 
purposes we turn to food consumption which is especially subject to these 
limitations. 

Within limits many may utilize either primary or derived food units to 
supply his needs: he may use primary or derived calories to meet his energy 
requirements, and primary or derived units to satisfy his other food wants. 


of productive agents and thus serves also indirectly to increase per capita output. (In the real 
world inventions, etc., play an important part in preserving competition). 

64. A consumption pattern is modified when, because of a change in tastes (i.e., in indif- 
ference maps) with other determinants of demand remaining the same, the demand function 
for a given category of goods (or services) shifts. See note 73. 

65.A primary food unit is one drawn from foodstuffs raised immediately upon land (e.g., 
vegetables, fruits) or in water (plant organisms); a derived food unit is one drawn from food- 
stuffs, raised only mediately upon land or in water, that is, from foodstuffs (e.g., fish, meat, 
dairy products) into which primary food units have been converted. The terms primary or 
original have usually been applied only to calories (see John Lindberg, Social Research, 
XII, 1945, pp. 181-204; Food and Agricultural Organization of the United Nations, World 
Food Survey, Washington, 1946, pp. 19ff.). The nomenclature suggested above is preferable 
on grounds of generality. On the conversion ratio between primary and animal-food calories, 
by type, see R. D. Jennings, Feed Consumption by Livestock 1940-41, USDA Circular No. 
670, 1943, esp. p. 44. On the land, labor, and other resource costs of calories and nutrients, 
by food type, see R. P. Christenson’s (mimeographed, USDA) Using Resources to Meet Food 
Needs (1943). On nutrient costs see G. J. Stigler, Journal of Farm Economics, XX VII, 1945, 
PP. 303-14. 


The Economics of Population Growth 183 


If, like Nebuchadnezzar, man lived upon primary calories alone, he would 
require to satisfy his food needs only about one-seventh as much land and 
resources as if he lived upon derived calories alone.** But for agronomic and 
physiological reasons man cannot live upon primary calories alone. (a) 
The maintenance (to say nothing of the increase) of soil fertility and crop 
yields and the prevention of erosion make necessary the devotion of a con- 
siderable amount of agricultural land to the production of animal food.*® 
(b) When a nation derives too small a fraction of its calorie consumption 
from animal products, vitamin and other nutrient deficiencies develop. In 
practice this fraction (which probably needs to be at least 20 per cent)®* 
must be large enough to provide both absolute requirements and a margin of 
safety against carelessness in food consumption. For the ordinary consumer 
is less skilled than the expert nutritionist in drawing energy, vitamins, and 
mineral requirements from foodstuffs. 

A 2,800 calorie intake per day, of which 25-35 per cent are of animal 
origin, represents 7,000-8,680 primary calories; a 2,400 daily intake under 


66. Lindberg (op. cit., p. 185) estimates that a completely animal-food diet of 3,000 (derived) 
calories represents an original input of 21,000 primary calories. The ratio of derived to pri- 
mary calories varies with the composition of the animal-product diet under consideration; it 
may be less than or more than 1 : 7 (World Food Survey, p. 19, n.). See also A. J. Lotka on 
food chains in Elements of Physical Biology, chap. 14. 

67. E.g., see Lindberg, op. cit., pp. 185-86, 196-200. In Europe agricultural output per acre 
is generally higher where the production of animal products is important than where this is 
not the case. 

68.H. R. Tolley states: ““When a nation derives 80 or go per cent of its calorie requirements 
from cereals and potatoes, there is a strong presumption that mineral and vitamin deficiencies 
are widespread. On the other hand, when 35-50 per cent of all calories come from animal 
products, such deficiencies are not likely to be widespread among all groups and classes.”’ See 
Tolley’s essay in T. W. Schultz, Food for the World, p. 164. M. K. Bennett states: “One can 
probably say conservatively that national diets composed more than 70 per cent of cereal- 
potato calories are very likely to be qualitatively inadequate, in some degree or other damaging 
to the human organism.” Yet five-sevenths of the world’s population live on such diets. See 


' “International Contrasts in Food Consumption,” Geographical Review, XXXI, 1941. pp. 372. 


375. A “restricted emergency” diet prepared by H. K. Stiebling and M. M. Ward stipulates 
(on the assumption that one-third of the fats are of animal and fish origin) that 25 per cent 
of the calories be of animal and fish origin and 48 per cent of cereal-potato origin. Correspond- 
ing percentages for an “‘adequate diet at minimum cost” are 37 and 38. See Diets at Four 
Levels of Nutritive Content and Cost, USDA Circular No. 296, 1933, pp. 3, 28, 37. While it 
is sometimes said that about one-half ‘‘of the protein in a diet should be of animal origin” 
(see Final Report of the Mixed Committee of the League of Nations on the Relation of Nutri- 
tion to Health, Agriculture and Economic Policy, p. 60), H. C. Sherman states “that the old 
habit of specifying some fixed proportion of animal protein in setting a protein standard for 
dietaries or food supplies is now superfluous” (see USDA Miscellaneous Publication No. 546, 
Principles of Nutrition and Nutritive Value of Food, p. 12). 

69. E.g., in Japan, where only 10-15 per cent of the calories available for consumption come 
from livestock products (see Tolley, op. cit., p. 165), malnutrition originated in the dietetic 
habits of the people as well as in the absolute restrictedness of the food supply (see E. F. 
Penrose, Population Theories and Their Application, pp. 125ff.). Even in the United States 
where more than 35 per cent of the calories available originated in livestock products in the 
1930's the average American dietary was short of calcium and riboflavin and, at times, of other 
nutrients (Sherman, op. cit., pp. 21, 36-38). See Section VII below. 
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the same conditions, 6,000-7,440 primary calories.’ These primary calorie 
requirements must be increased by 20-30 per cent to allow for seed, waste, 
loss, and feed for animals (e.g., draft) not used primarily as food sources.”! 

Consumers, if left free to choose, are not likely to substitute primary for 
derived calories, even when such substitution is physiologically feasible. 
Consumption vectors do not point in this direction. The importance of 
derived calories in dietaries is positively associated with the level of per 
capita income and the evidence suggests that income elasticity of demand is 
greater for derived than for primary calories.** When, upon the advent of 
adverse economic circumstances, consumers substitute primary for derived 
calories, they do this because their incomes have fallen and/or the price of 
primary calories has declined relatively to that of derived calories. If these 
changes were also accompanied by an appropriate modification of tastes, 
primary would be substituted for derived calories in greater measure. But 
habit and social practice stand in the way of such modification. Presumably 
it could be brought about through the use of force and propaganda.” 

The food supplies accessible abroad to food-importing nations are limited 
for two reasons. The domestic requirements of food-exporting countries 
rise as their living standards improve. Opulent nations are not disposed to 
modify their tastes in order that more calories may be made available to food- 
importing nations. 

While the limits to the modifiability of tastes for nonfood products are 
socio-psychological rather than physiological in character, these limits are 
not easily raised. When population growth depresses per capita income and 
the relative price of labor, resource-absorbing products are replaced in part 
by labor-absorbing products. But this income-increasing substitution is 
effected within the existing framework of tastes, which continues essentially 
unchanged. Moreover, it does not appear that autonomous changes in 
tastes are much more likely to be labor-favoring than resource-favoring, 

70. The Food and Nutrition Board of the National Research Council in 1943 recommended 
2.730 calories for the then American population. Recommended allowances for adult males 
ranged from 2,500 for the sedentary to 4,500 for the very active; for adult females, from 2,100 
for the sedentary to 3,000 for the very active. See ibid., pp. 6-7. 36: National Research Council 
Circular 122, Recommended Dietary Allowances, 1945, p. 10. 

71. Although Richter’s figures suggest a 23 per cent allowance, a ‘‘some 30 percent” figure 
is indicated (Lindberg, op. cit., p. 188). 

72. E.g., see R. G. D. Allen and A. L. Bowley, Family Expenditure, pp. 45-47: H. Staehle, 
Quarterly Journal of Economics, LIV, 1940, pp. 217-31: N. L. Gold and M. Enslow, ibid., 
LVII, 1943. pp. 596-629. Also C. E. V. Leser, Review of Economic Studies, 1X, 1941, pp. 
40-58. 

73. The initial effect of such involuntary modification would be the descent of affected 
persons to a lower plane of satisfaction. If in time, however, they became adjusted and de- 
veloped a greater liking for what they were “induced” to consume, they might find themselves 
able to satisfy both their former and additional wants, and their incomes would be higher. Note 
the apparent effect of the food stamp plan (J. D. Coppock, American Economic Review, 
XXXV, 1945, pp. 99ff.), or the alacrity with which the female, though protesting against the 


ukases of the overlords of fashion, adjusts the length and grip of her skirt to their unwelcome 
obsolescence-accelerating dictates. 
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even when population pressure prevails. Force and propaganda can, in 
some degree, substitute labor-favoring for resource-favoring tastes. 

Limitations upon the modifiability of consumer tastes curb the consump- 
tion-modifying power of international trade. (a) If a populous country which 
is short of capital tries to ease this shortage by borrowing abroad, it must 
closely supervise the use of the borrowed foreign exchange; otherwise 
some of the borrowed funds will be exchanged for goods which do not add 
to or free domestic productive power.” (b) If a populous country is depend- 
ent upon foreign sources for some of its foodstuffs and raw materials, 
exchanging labor-absorbing goods therefor, its ability to import these com- 
modities is conditioned, ceteris paribus, by foreign consumption patterns 
over which, as a rule, it can exercise little dominion.” 

Consumers are more free, in theory, to augment their real incomes by 
changing their tastes when their incomes are high than when they are low. 
Accordingly, since relatively high incomes are associated with relatively 
high resource : population ratios, consumers are free to change their tastes 
when they are under littlke demographic compulsion to do so.”° For when 
incomes are high, the attainable substitution possibilities open to consumers 
are greater in number and in degree than when incomes are low.” Thus, a 
high-income consumer can substitute primary for derived calories in a 
variety of ways whereas a low-income consumer has left few if any oppor- 
tunities to substitute primary for derived calories. Consequently, even 


74. Since a large fraction (say one-half) of a nation’s capital equipment consists of immovable 
assets, a nation’s power of adding to its capital stock by borrowing abroad is limited; it can 
import for this purpose only movable assets and consumables which release domestic productive 
power for the purpose of making immovable assets. See N. S. Buchanan, /nternational Invest- 
ment and Domestic Welfare, pp. 17-19, 110-16. In prewar England the marginal propensity 
to import was 15 per cent, and part of these imports were consumables. See W. H. Beveridge, 
Full Employment in a Free Society, p. 358. 

75. In the past 150 years most international trade has been carried on by countries the 
economic condition of whose population improved greatly despite marked population growth. 
Available studies do not deal directly with the effect of population growth upon the nature, 
direction, and terms of trade. Although the growth in industrial countries of export balances 
in manufactures has been more than offset by the growth of import balances of primary prod- 
ucts, the relative extent to which manufactures are exchanged for food and raw materials has 
not changed, international trade in food continues less important than that in manufactures or 
in raw materials, and the terms of trade are more favorable to industrial countries in this than in 
the 19th century. See F. Hilgerdt, /ndustrialization and Foreign Trade, p. 100; A. O. Hirsch- 
man, Quarterly Journal of Economics, LVI, 1943. pp. 574-75. 590: C. Clark, Conditions of 
Economic Progress, chap. 14, also p. 249. E. Staley, World Economic Development, chap. 8. 
Britain’s present trade problem illustrates the dangers to which a nation greatly dependent upon 
trade because of past population growth is exposed in an industrializing world (G. D. A. 
MacDougall, Economic Journal, LVII, 1947. pp. 78-83). 

76. ‘For unto everyone that hath shall be given, .. . ; but from him that hath not... shall 
be taken away,” Matthew, XXV, 29. 

77. We are not here concerned with the question: is the price elasticity of demand greater 
at high than at low income levels? E.g., see N. L. Gold ef al., op. cit., pp. 599ff. This question 
relates to movements along demand functions, not to shifts of demand functions. The answer 
that it evokes is conditioned by the manner in which ‘“‘commodity” is defined, for the degree of 
elasticity is positively associated with the specificity and restrictedness of the “commodity.” 
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though a combination of force and propaganda were employed in a low- 
income country to augment real income by compelling a change in tastes, 
the potential effect of this combination would be limited.” 

(ii) Diminution of the input of productive agents per unit of output 
serves both to release the economized agents for other purposes and to 
extend the period during which nonreproducible and depletable resources 
continue to be available. The factors making for diminution of input are 
subject to several forms of constraint, however. (a) The introduction of a 
factor-saving industrial process may be accompanied by direct and indirect 
changes which bring other limitations into play. For example, the develop- 
ment of iron-ore-saving steels has accelerated the exhaustion of nickel and 
chrome reserves; and the introduction of time-saving jet engines has stepped 
up the use of scarce cobalt and columbium. More generally, because of the 
interconnectedness of events, the effectuation of a saving in the use of any 
resource f, produces changes in the use rates of one or more of the other 
resources f;, fs, °° + f,, some of which, if they are relatively restricted in 
supply,’’ now become limitational elements. 

(b) Even though the introduction of a factor-saving process does not bring 
other limitational elements into being, such a process cannot prevent the 
ultimate exhaustion of the economized resources, or defer indefinitely the 
advent of a time when the direct and the indirect cost of supplying the econo- 
mized resources begins to rise. For the activity of the world®® economy is 


78. As per worker remuneration rises relatively to the price of the use of resources, the sub- 
stitution effect conduces to a relatively greater increase in the utilization of resource-absorbing 
than of labor-absorbing goods and services. If this effect is not more than counterbalanced by 
consequences attendant upon an increase in per capita income, the utilization of resource- 
absorbing goods will expand relatively to that of labor-absorbing goods in countries marked by 
a favorable resource : population ratio and a rising per capita income. On similar grounds it 
may be argued that a decrease in per capita income originating in increased population pressure 
would produce an opposite effect. 

Available statistics do not fully illuminate the preceding argument. At first, as per capita 
income rises, the relative number of persons employed in secondary occupations (mining, 
building, manufacturing) increases while that in primary occupations (agriculture, forestry, 
fishing) falls; but eventually, with per capita income continuing to increase, the relative number 
in tertiary occupations (commerce, transport, services) rises. (See Clark, Conditions, chap. 5, 
and The Economics of 1960, chap. 3: M. K. Bennett, Quarterly Journal of Economics, Ll, 
1937. PP. 317-336: F. Hilgerdt, op. cit., pp. 26-27.) Whether this underlying consumption 
trend makes for increased equipment per worker is not clear. A study of Gastonia, N.C., 
suggests, however, that average investment per worker is higher in trade and service ($6,902) 
and the professions ($4,984) than in manufacturing ($4,289); it is highest in transportation 
and public utilities. If these averages are representative, and if allowance is made for the 
relatively greater amount of investment embodied in professional than in nonprofessional 
persons, the effects described are being realized. On investment per job see the U. S. Chamber 
of Commerce study, /nvestment per Job, 1945: also C. A. Bliss, The Structure of Manufactur- 
ing Production, pp. 106, 109-10: S. Fabricant, Employment in Manufacturing, 1899-1939, 
p. 257: National Resources Committee, The Structure of the American Economy, Part I, 
PP. 63. 374-77. 

79. This principle is somewhat analogous to the Sprengel-Liebig “law of the minimum” 
which relates the productivity of a field directly to that necessary constituent of the soil which 
is present in the smallest relative amount. 

80. It is assumed that the world economy, as distinguished from any particular state economy, 
is essentially an isolated system. 
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subject to what may be called the law of increasing economic entropy: 
economic activity consists of (what are in practical effect) irreversible pro- 
cesses which in the aggregate dissipate the potential utility embodied in the 
stock of resources, actual and potential,*' existent in the world. A particu- 
lar part of the world may draw upon the resources of another part, a salvage 
rate (e.g., of copper) may be stepped up, and so on. But use imposes its 
tax upon the utility embodied in the resources utilized, and economic 
entropy increases in the world as a whole, for a portion of this utility is 
dissipated and becomes economically irrecoverable.* 

(iii) Augmentation of the supply of utilizable** resources may add to 
present and/or future productive power. This process of augmentation, so 
important in the past century, is restricted directly by the fixity of the supply 
of that which is potentially transformable into utilizable resources, and 
indirectly by the relative limitedness of the supplies of resources com- 
plementary to the resource whose supply is augmented.** The newly added 
resources are subject also to what we have called the principle of increasing 
economic entropy. 

It is sometimes implied that technological progress, which is principally 
responsible for both diminution in resource input and increase in utilizable 
resource supply, may continue to offset both population growth and the pro- 
duction of income-depressing effects by what we have called increasing 
economic entropy. For it is assumed that technological progress is at an 
accelerating rate.*° To this assumption exception must be taken in respect 
to the possibilities of technological progress suited to reduce the relative 


81. Since what is a resource depends upon (a) man’s wants and (b) the technological knowl- 
edge which governs his capacity to utilize the things about him, the stock of actual resources 
may be added to through changes in tastes and accretions to technological knowledge. The 
principle of increasing entropy stated above rests upon the postulate, therefore, that in the 
course of time actualization of potential resources does not counterbalance the resource- 
destroying transformation of the supply of actual resources theretofore in existence. 

82.Cf. Lotka’s treatment of energy transformation and irreversibility, op. cit., especially 
chaps. 2-3, 24-25. Underlying what we have called economic entropy is the second law of 
thermodynamics, according to which the entropy of the universe tends toward a maximum 
whose attainment entails the “death” of the universe. If, however, we substitute a statis- 
tical approach for that of pure thermodynamics, states Frank, we may assume that in time a 
less frequent state such as that of the present will again occur. See Philipp Frank, Foundations 
of Physics, International Encyclopedia of Unified Science, Vol. I, No. 7, pp. 19-27. Sucha 
recurrence, of course, is too removed to be of any significance for the present discussion. 

83. Until a resource is utilized, augmentation of its supply cannot increase present income 
even though it may increase future income. For example, if in the existing state of technology 
a worker can utilize gq resources, the addition of Ag to his equipment cannot increase his 
present productivity even though it may insure that at some future date his equipment does 
not fall below q. (Psychological factors supposedly are constant.) 

84. See note 79 and text above. 

85. Professor Hart, whose studies in the field of cultural growth have been notably careful 
and informing, suggests as an hypothesis: ‘““Throughout the entire sweep of history and pre- 
history, the power of human beings to achieve their basic purposes has been increasing at 
accelerating speed, with local and temporary stagnations and setbacks. This long-run accelera- 
tion has taken place through series of logistic and Gompertz surges, having higher and higher 
rates of increase.’’ See Hornell Hart, American Sociological Review, XI, 1946, p. 281; also 


188 THEORY 


scarcity of resources. The nonaugmentability of the stock of resources, 
actual and potential, imposes a constraint which becomes greater as this 
stock diminishes. Moreover, the application of an invention may be limited 
by the lack of factors essential to its implementation and embodiment, or 
by man’s inability to make and apply necessary complementary inventions. 
Finally, since the capacity of any specific kind of invention to accomplish a 
purpose is limited, accomplishment of this purpose in higher and higher 
measure calls for more and more powerful kinds of appropriate inventions, 
and these will not be continually forthcoming if restraints are imposed 
by the finiteness and/or the nature of the physical world, or by the direction 
taken by cultural progress.*® 

In this section we have indicated the nature of the circumstances which 
limit the capacity of dynamic forces to counterbalance the tendency of the 


American Journal of Sociology, L, pp. 349-50, where it is suggested that the conformity of 
social trends to logistic curves may imply a rational rather than a merely empirical principle. 
See also Hart, ibid., LII, 1946, pp. 112-22. 

86. To illustrate. Suppose the steam locomotive is newly invented, and that it is possible 
through the gradual perfection of this invention to achieve a maximum speed k. This achieve- 
ment is possible because the distinctive element in the new invention may be combined with 
other elements. Let p represent the proportion of possibilities achieved and q the proportion 
yet to be achieved, subject to the restriction that p + q = 1. Let us assume that the “number of 
pregnant contacts at any given time,” and, therefore, the increment of speed added by the 
improvement of the locomotive through these contacts, are proportional to pq, the magnitude 
of the increment rising to a maximum at p = q = '/, and thereafter declining in the same manner 
as it had increased. If we plot the values of the increments proportional to pq we get the first 
derivative of a logistic curve. If we cumulate (integrate) the increments we get a logistic curve 
whose upper limit is k. If man would exceed speed k he must make a new kind of invention, 
the automobile, which, when perfected, will permit a maximum speed m. If man would exceed 
speed m he must develop a yet different invention, the airplane, capable, upon being perfected, 
of speed n. This man has done. He has made analogous improvements in the range of pro- 
jectiles and in the destructiveness of explosives. (His discovery of ways of transmuting ele- 
ments—until recently he could only rearrange elements in chemical combinations— gives 
him control over phenomena formerly beyond his control and thus lays the groundwork for 
many particular paths of invention.) See Hart, American Sociological Review, X1, pp. 282, 
285, 289. 

Our thesis is this. If man would exceed the maximum level of accomplishment realizable 
within the framework of any given invention (the summation of the increments in the capacity 
of which generates something like a logistic curve), he must develop a new kind of invention. 
Moreover, since in many fields of activity current performance is close to the maximum 
realizable within the present inventive framework, the need of new kinds of inventions is 
actual and not merely potential. Only in some fields does there remain much room for improve- 
ment within the present framework. For example, attained locomotive speed is near the 
attainable maximum k, while airplane speed, though farther removed from its maximum n, 
probably soon will approximate it. Accordingly, if speed n is to be exceeded, a new type of 
invention is called for. It does not follow, however, that, because man’s inventiveness has 
enabled him to achieve higher and higher maxima in certain fields such as speed, it will continue 
to do this in these fields, or that his accomplishments will be correspondingly great in other 
fields. In many fields, it is to be presumed, he will encounter insurmountable limitational 
elements; in some fields he appears to have encountered them already. Whence one may not 
infer universal technological acceleration from particular time-bound instances of such ac- 
celeration. 
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substitutability of population for resources to decline as population in- 
creases. In Section VI the optimum is considered; in VII-VIII data which 
in some measure confirm our theoretical arguments are presented. 


VI 


When a population situated in a given territory endowed with given re- 
sources is just large enough, under the circumstances” stipulated, to permit 
the maximization of over-all per capita output (= income), that population is 
of optimum size. This optimum is called the per capita output (or income) 
optimum. It is a function of (a) the quantity and quality of the resource 
equipment of the territory under consideration, and (b) the conditions 
governing the division of labor, the economies of scale, and the rates at 
which producing units can be operated. If (a) is not a constraining force, 
the magnitude of the optimum is governed by (bd). If, on the contrary, (a) 
exercises constraint before the income-generating forces included under (b) 
have been maximized, the optimum will be of such magnitude that the mar- 
ginal income-restricting force of (a) just balances the marginal income- 
augmenting force of (5). 

There are other population optima than the income optimum. For any 
value index that varies with population density may be maximized. It is 
probable, however, that maximum values for many indices of well-being — 
e.g., expectation of life at some stipulated age, state of health, per capita 
welfare—will be associated with maximum or near maximum values for 
per capita income. For example, “if countries are considered as units, there 
is almost a logistic relationship between per capita income and mortality,” 
mortality responding only slightly to income changes in countries with very 
low or with very high incomes. In like manner expectation of life at birth, 
while positively correlated with per capita income, becomes relatively 
insensitive to income changes in countries with very high or very low 
incomes.** Empirical analysis will probably demonstrate that between 
per capita income and other indices of welfare which have upper and 
lower limits, an essentially logistic relationship exists. If this kind of re- 
lationship obtains, something like maximum values for other indices will 
be found in a region or state whose population is of income optimum size.*® 

The per capita income optimum is not easy to determine with precision, 

87. Let these conditions be (i) to (viii) as formulated in Section II, it being understood also 
that condition (viii) implies the optimum distribution of economic activities in the given ter- 
ritory. If one or more of these conditions is modified, the magnitude of the optimum population 
may be increased or decreased. For an excellent discussion of the theory of the optimum see 
M. Gottlieb, Journal of Political Economy, LII1, 1945, pp. 289-316. 

88. See Population Index, XIII, 1947, p. 103. 


89. Let a be the actual population, 0 be the income optimum, and m the attainable maxi- 
mum value for some composite and overriding index of per capita ‘“‘welfare’’ which the pop- 
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nor is it highly stable. It is not easy to determine precisely because the neces- 
sary data are lacking. Even so, it probably can be determined for most 
countries with a relatively small margin of error. The optimum is not highly 
stable because its determinants in the realms of consumption and production 
tend to change when the economy is dynamic. But it is not probable that 
these dynamic changes greatly increase or decrease the magnitude of the 
income optimum. 

A per capita output optimum population is not the same thing as a military 
optimum population. The former, since territory and other conditions are 
given, is a function of numbers; the latter is a function of both numbers and 
territory, particularly in an atomic age when territorial depth and industrial 
scatter are important. An income optimum may, however, be reconciled 
with a military optimum. Let the income optimum of a population situated 
in territory ¢ be n. Let the military optimum require at least 10¢ of territory 
and 12n of population. Then, if the two optima may be assumed to be 
essentially independent of each other, the military optimum consistent with 
the economic optimum is 12n of population on 121 of territory, each of the 
quality of the original ¢.°° Other noneconomic optima may be reconciled 
in like manner with the income optimum. 

While a fairly satisfactory income optimum may be achieved by a rela- 
tively small population on a relatively small territory, it is doubtful if, under 
present conditions, a military optimum can be achieved in a territory much 
smaller than that of the United States. If this be true, most modern states 
can achieve something like military security short of membership in an 
efficient world state only by organizing integrated regional blocs with ade- 
quate bases.”! 

Per capita output is at a maximum when a population is of optimum size 
because then the forces making for the augmentation of per capita output are 


ulation, given its current scheme of values, desires to maximize. Then if, even though a S 0, 
m is realized, the population will gain nothing at present by making a = o. Only if m depends 
in part upon resources and the population desires to have m persist into the future, is there a 
case for making a as small as is consistent with the realization of m. If a logistic or Gompertz 
or similar kind of relationship obtains between per capita income and the value index which the 
community is bent upon maximizing, the income optimum may no longer coincide with the 
magnitude of population making for the maximization of this value index. Under these condi- 
tions, therefore, the income optimum should be replaced by an optimum expressed in terms of 
the preferred value index. 

90. The above argument suggests that the military optimum is independent of the income 
optimum. This is not true. Military strength depends, ceteris paribus, upon the fraction of a 
nation’s population available for military service and the production of the sinews of war. 
The higher output per worker, the higher will this fraction be. It is possible, therefore, for the 
more productive of two populations of the same size and age-sex composition, to provide twice 
as many persons for military and related activity as the other can. 

g1. Hart’s studies suggest that the respective areas dominated by national (or quasi-national) 
states are bound to grow and the number of states to decline. The above argument, if valid, 
is consistent with Hart’s projection. See Hornell Hart, Can World Government Be Predicted 
by Mathematics?, pp. 12ff. 
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at a maximum for the postulated conditions (see Figure 2 in Part 1). There- 
fore, as population increases from a suboptimum to an optimum number, 
ceteris paribus, per capita output rises.*? Per capita output increases under 
these conditions because of a combination of circumstances: (a) smaller 
and less efficient producing units give place to larger and more efficient 
producing units in some or all fields of economic activity; (b) a better inter- 
unit fit is made possible; and (c), effects (a) and (b) are not wholly offset by 
adverse changes consequent upon increases in the rates at which resources 
are used. 

Columns A-G in Table IV are designed to illustrate what has just been 
said. It is supposed that 10 distinct products numbered 1-10 (col. A) are 
being produced in an economy;” that each of these products is being con- 
sumed at the same rate (col. C); that, in the existing state of the arts and 
division of labor, the optimum rate of output for a plant of optimum size in 
each of the 10 industries is that reported in column B.** Under these cir- 
cumstances there will be required for each optimum plant producing product 
1, one-half an optimum plant producing product 2, and so on as reported 
in column D. Accordingly, if a perfect interplant fit is to be achieved — that 
is, if in each of the 10 lines of production only plants of optimum size 
operating at optimum capacity are to be used—the number of plants re- 
quired will be as reported in column E.*° Whence, if it be assumed that 
output per worker in each line of production is 10, and that workers con- 
stitute 0.4 of the population, the optimum number of workers will be 27,720, 
000 while the optimum number of population will be 69,300,000, subject 
to the postulate that effects under (c) do not render the optimum smaller.”® 


g2. In Figure II of this essay it is assumed that per capita output rises smoothly and con- 
tinuously. In reality, however, under the conditions assumed and under any at all probable 
conditions, the upward movement will be jerky rather than smooth because improvement in 
interfirm coordination and fit will be jerky. 

93. By product is meant any commodity or service supplied by private or by public enter- 
prise and into the composition of which labor and/or resources enter. Consumer goods are not 
distinguished from producer goods since productive agents, being mobile, will be used as 
demands dictate. 

94. A plant is of optimum size when its operation at optimum scale permits the realization 
of the lowest attainable cost per unit of output. For convenience output per worker under 
optimum conditions of plant operation is assumed to be 10 in each of the 10 industries. If a 
smaller and less efficient size of plant were employed, cost per unit would be higher and out- 
put per worker would be lower. 

For the sake of simplicity it is assumed that the plant optima reported in column B are plant 
optima in terms of the economy as a whole; that whatever elements enter into the determination 
of optima thus conceived have been taken into account; and that, if plant optima are in any wise 
interdependent, this interdependence has been allowed for. On some of the factors which deter- 
mine optimum size for producing and/or distributing units, see E. A. G. Robinson, The Struc- 
ture of Competitive Industry, chaps. 2-5. 7. 9: also my note, Southern Economic Journal, 
VII, 1941. pp. 390ff. 

95. The L.C.D. of the denominators of the fractions in column D is 27.720. 

g6. In the absence of adverse effects under (c), a multiple of 69.3 millions would also be an 
optimum. The larger the optimum, however, the higher is the rate of increase in economic 
entropy (see Section V). 
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Further consideration of Table I V leads to a number of conclusions, given 
ceteris paribus. First, the smaller the plant optimum in terms of output and/ 
or workers, the smaller will be the optimum population.*’ If we assume for 
each product a plant optimum of 1,000 instead of the optima reported in 
column B, worker and population optima become, respectively, 1,000 and 
2,500. If we assume an output per worker” of 100 instead of 10, the worker 
optimum (col. G, last line) becomes 2,772,000. Second, the smaller the 
deviation of the relative demand for specific commodities from the average 
demand for all commodities, the smaller, as a rule, will be the worker and 
population optima.*® Third, the smaller the dispersion of plant optima 
about the average of all plant optima (cols. B and D), the smaller commonly 
will the population optimum be.'° Fourth, the fewer the kinds of commod- 
ities wanted, the smaller will be the worker and population optima.'°! 

If the actual population increases beyond 69.3 millions, per capita output 
will fall slightly because of the worsening of the inter-production-unit fit. 
It will also fall if output per worker in some of the extractive industries 
begins either to diminish, or to diminish in greater measure, because of 
increased pressure at the intensive and/or extensive margins. Worsening of 
the fit is a less important source of decline than increased pressure in the 
extractive industries. 

The method of arriving at an optimum already described tends to under- 
emphasize the role of diminishing returns in the extractive industries and to 
overlook the fact that a much smaller approximate optimum exists. Let us 
turn to columns A-C and H-I in Table IV. Given 12,000 workers and the 
conditions of columns A-C, the number of plants required in each of the 
10 industries is that reported in column H. The resulting condition of plant 
utilization in industries 4—8 is unsatisfactory and not easily remedied. If 
the number of workers is increased to 72,000, with the other conditions 

97. This statement holds, of course, whether there be only one plant optimum (say 1,000 
units of output), or several (say 1, 7, and 10 thousands) that give the same results. 

98. This statement implicitly assumes that the plant optimum is independent of the output 
per worker. This assumption may or may not be valid. Production within a plant is a complex 
process involving a greater or a lesser number of stages. An increase in the output per worker 
in any given stage is equivalent to an increase in the over-all output of finished product per 
worker in the plant; yet an increase in the output per worker in some stage may (e.g., by 
raising the L.C.M. of the outputs by stage) increase rather than decrease the size of the optimum 
plant in terms of both aggregate output and number of workers. 

99. E.g., if the relative demands reported in column C are not always 1 but 1, 2, 4, 1's, 
8, 6, 14, 18, 4, 10, the worker and the population optima become 94.71 and 236.775 millions, 
respectively. 

100. This will not be true under all conditions; e.g., if the relative value for each of products 
2-10 in column C is the reciprocal of the corresponding value in column B. 

101. The L.C.D. of the denominators of the fractions in column D will tend to be smaller; 
the total number of plants (col. E, last line) will be smaller. If only product 1 were required, 
the population optimum would be 250, and per capita consumption would be 4. Under the 


conditions of production and consumption of Table IV, per capita consumption of each of the 
10 products is 0.4; of all 10 together, 4. 
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unchanged, the number of plants required in each industry is that reported 
in column I. In but four industries (4-5, 8-9) is demand not a multiple of 
the plant optimum. In three of these (4-5, 8) the demand can be met by 
operating each plant '/,;, beyond optimum capacity; in industry 9 each plant 
must be operated |/,, beyond capacity. If plant marginal cost curves are 
highly elastic in each industry, and if the demand for each of the 10 products 
is highly elastic, output per worker will continue to approximate 10. For, 
given elastic cost curves, output per worker falls little when optimum capa- 
city is exceeded; while, given elastic demand curves, some of the estimated 
supra-capacity demand in industries 4-5 and 8-9 will shift to industries 
1-3, 6-7, and 10 where the cost curve remains relatively lower and probably 
more elastic. 

Our second method of arriving at an optimum population has given us 
nearly as good a result in terms of inter-production-unit fit for a worker 
population of 72,000 as we got for one of 27,720,000. The more elastic 
the cost and demand curves in the industries composing the economy, the 
less will be the advantage of the larger population.'? In no realistic case 
which allows for economic fluctuation and dynamic change can the advantage 
of the larger over the smaller population be appreciable on grounds of fit. 
Accordingly, since present and future pressure upon resources in the extra- 
active industries is bound to be much less with the smaller than with the 
larger population, it is the smaller rather than the larger which constitutes 
the true long-run income optimum population. 

While the augmentation of international trade serves (within limits) to 
increase per capita output, it may or may not alter a country’s income opti- 
mum. (1) It will increase or decrease the optimum accordingly as it increases 
or decreases the magnitude of the population required for a perfect inter- 
production-unit fit. (ii) It may increase or decrease the optimum, in the future 
if not in the present, accordingly as it eases or intensifies the pressure of 
population upon resources, and particularly as it decelerates or accelerates 
the rate of increase in economic entropy. 

The augmentation of a country’s international trade may, if it gives rise 
to population growth and an increase in the dependence of that country 
upon foreign sources for foodstuffs and raw materials, increase the potential 
insecurity of that country’s resource base. For, as industrialization pro- 
gresses and income rises in the countries of provenance, their demands for 
their own raw materials and (in greater measure) foodstuffs (or food-pro- 
ducing resources)! will expand, and their export “surpluses” will shrink.'* 

102. The conditions which we noted above as making for a smaller optimum population are 
equally applicable in the present case. 

103. In 1937 the percentages of world production, by type, consumed outside the country 
of production were: foodstuffs, 16.6; raw materials and semifinished goods, 56.8; manufactured 
goods, 11.7; all products, 19.2. Computed from Clark, Conditions, p. 457. 


104. In 1937 industrial countries absorbed about three-fifths of the imports of foodstuffs 
and raw materials and finished goods, with most of the two former classes coming from non- 
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This shrinkage will probably be felt more keenly in the food'” than in the 
raw material categories.!°° 

Our analysis suggests that income optima are smaller than is usually 
supposed.'*’ If this analysis and our argument regarding the military opti- 
mum be valid, it follows that military strength should be sought through 
blocs, bases, and alliances rather than through populationist policies which 
can contribute little for 15 or more years. 


Vil 


Because the circumstances governing industrialization and production 
are complex,’ our short account of the augmentability of resources and of 
the substitutability of labor for resources in (a) agriculture and (b) nonagri- 
culture is incomplete.'” 

(a) Evidence of various sorts suggests how the substitutability of labor 
for agricultural resources declines as the population : resources ratio rises. 
(i) Clark presents data for 20 countries and 9 divisions of American states. 
Let y = output per male worker in agriculture; x = density expressed as the 
number of male workers per 1,000 hectares (= 2,471 acres) of farm land. 


industrial countries. See League of Nations, The Network of World Trade, pp. 17-18, 22- 
24. 

105. Of the continents only Europe, which has imported one-fourth of its food consumption 
(dry basis), will be adversely affected; only 6 per cent of world food consumption enters 
intercontinental trade (F. A. Pearson and F. A. Harper, The World's Hunger, pp. 9-11). 

106. A small number of countries account for most of the exports and the imports of specific 
commodities. See Network, pp. 7, 30-36; Hilgerdt, op. cit., pp. 56, 100. 

107. Professor John Jewkes, having observed that if Britain’s population were smaller, her 
least efficient firms could be closed, declared: “It is difficult to think of any one important 
industry or public service which could not seize upon the full economies of large scale pro- 
duction with (say) a market of 20 million persons in an area as small as that of Great Britain. 
On the other side the cost of congestion in our main centres of population in the way of traffic 
delay and time spent in reaching and returning from work must be considerable” (Manchester 
School of Economic and Social Studies, X, 1939, p. 110). Since economies of scale, after they 
have been developed by larger firms, may be introduced by smaller firms (Rothbarth, op. cit., 
pp. 389-90), a population that has diminished in size will retain many of the economies of 
scale which emerged originally because the population was larger. 

108. See Rothbarth (op cit., pp. 383-90) and L. Rostas (Economic Journal, LIII, 1943, pp. 
39ff., and Royal Economic Society Memorandum 107, 1946). 

109. In this section the relationship of agriculture to nonagriculture is largely disregarded. 
Yet income per capita, by country or region, is positively correlated with the smallness of the 
per cent of all workers engaged in agriculture (for 35 countries the Spearman rank coefficient 
of correlation is +0.878 with a probable error of +.027). This relationship has its origin in part 
in two circumstances. First, since output per worker usually is lower in agriculture than in 
industry (Clark, Conditions, p. 342), over-all average income is low in proportion as the rela- 
tive number of agricultural workers is high. Second, output per worker in agriculture is higher, 
as arule, and output per acre tends to be somewhat higher, in industrial than in nonindustrial 
countries. The rank coefficient (based on 22 countries for which Clark gives data) of correla- 
tion between smallness of per cent of workers in agriculture and output per agricultural worker 
is +0.714 (P.E. = +.074), and between smallness of this percentage and output per hectare is 
+0.193 (P.E. = +.095). See also Hilgerdt, op. cit., p. 38. 
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Then y = 4 where n = '/,, and A is a constant with a value (in this case) of 


) ss 


about 4,200 I.U.'!® “Production per head tends to vary inversely with the 


square of the density.”” The marginal product of labor is & ; that of a unit 


n 





tA bed ‘ Saaak 
(1,000 hectares) of land is xy The elasticity of technical substitution, o, of 


2 
labor for land is one, the substitutability of labor for land falling at the same 
rate as that at which labor (x) increases. 

Clark’s formula is not wholly adequate. First, the value of o is not as the 
formula implies, independent of the magnitude of x. o cannot remain equal 
to one; it must fall and eventually descend to zero. The formula implies that 
not until x = 17,640,000, and there are 7,139 male workers per acre, does 
the marginal product of labor fall to 0.5 I.U. Yet, long before this, the mar- 
ginal product would have fallen to zero, and earlier still it would not have 
sufficed for the support of a worker.''! Second, the formula does not take 
into account international differences in raw data, in quality of land and 
climate and workers, and in type of equipment and methods used.'!* For 
this reason actual average product frequently exceeds theoretically ex- 
pected product in advanced countries, and falls below it in backward coun- 
tries. 

(ii) W. E. Moore overcame some of these shortcomings by converting 
land into terms of relatively homogeneous “‘arable equivalents,” and output 
into terms of relatively homogeneous ‘crop units.”!!? Even so, because 
many international differences persist, output per worker is not highly cor- 
related, by country, with land per worker, nor is output per hectare highly 
correlated with number of workers per hectare.''4 


110. 1.U. are International Units of Value. Rank correlation between x and y for 24 coun- 
tries is +0.756+.062 (data from Clark, Conditions, p. 244; Economics, pp. 34-39). 

111. In China, J. L. Buck’s data suggest, the marginal product of labor becomes zero when 
the input of labor per acre exceeds 0.25 man (Land Utilization in China, chap. 9, Tables 9-12, 
16). In densely peopled lands where labor is cheap it tends to be used unproductively (e.g., see 
ibid.; H. G. Moulton, Japan, pp. 398-99; Lau Shaw’s novel, Rickshaw Boy). In proportion as 
an economy is mobile, factor movement is free, and distribution is on a marginal productivity 
basis, the population of an occupational area tends to become stationary when the worker’s 
marginal product in such area approximates his direct and indirect reproduction cost. See note 
147 below. 

112. On the effects of climate see E. Huntington, Principles of Economic Geography, and 
Annals of the American Academy of Political and Social Science, CLXLVIII, 1938, pp. 77ff. 
If modern systematic agriculture were introduced throughout Europe, present regional differ- 
ences in yields would be reduced but not eliminated (E. Daniel, Review of Economic Studies, 
XII, 1944-45, pp. 31-49). 

113. Economic Demography of Eastern and Southern Europe, esp. pp. 35, 197ff. On W. 
Staniewicz’s method of reducing heterogeneous land to units of plowland see C. L. Stewart, 
Land Policy Review, VII, 1944, pp. 15ff., and I/linois Farm Economics, No. 127ff., 1945-46, 
pp. 313ff. 

114. If all conditions other than the number of workers per hectare were constant, we 
should expect: (a) a high positive correlation between output per worker and land per worker; 
(b) a high negative correlation between output per hectare and land per worker; and (c) a high 
negative correlation between output per worker and output per hectare. The expected relation- 
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The countries of Europe fall roughly into three groups, with the members 
of each group lying about a distinct regression line. Let y = average output 
per person dependent upon agriculture, and x = number of persons depend- 
ent upon agriculture per square kilometer of “‘arable-equivalent” agri- 
cultural land. For the high output-per-worker group (1), which includes 
seven countries (Denmark, England and Wales, Scotland, Netherlands, 
Belgium, Germany, and Switzerland), y = 152.8 — 0.65476x. For the nine- 
country (France, Sweden, Austria, Luxemburg, Norway, North Ireland, 
Latvia, Czechoslovakia, and Ireland) intermediate group (2), y = 79.1 — 
0.3977x. For the low output-per-worker group (3), which includes 13 
countries (Estonia, Spain, Hungary, Lithuania, Italy, Finland, Portugal, 
Roumania, Greece, Poland, Bulgaria, Yugoslavia, and Albania), y= 42.03 — 
O2102%4° 

The marginal values corresponding to these average y-values are: (1) y,, = 
152.8 — 1.30952x; (2) Ym = 79.1 — 0.7954x; and (3) ym = 42.03 — 0.4204x. 
The elasticity of technical substitution o is below one-half for all positive 
values of x, diminishing as x increases; at x = SO it approximates one-third 
in all three cases.'!® The marginal product, therefore, must descend to zero, 
in case (1) when x approximates 117, and in cases (2) and (3) when x 
approximates 100. 

The data suggest that, given agricultural conditions such as prevailed 
in prewar Europe, the marginal product of agricultural workers approximates 
zero when the number of persons dependent upon agriculture rises above 
100-120 per square kilometer (247 acres). In view of the fewness of obser- 
vations and of other data limitations, this finding is merely approximate. 
Nonetheless, it suggests that the substitutability of labor for land is limited 
and diminishing, and that marginal product must eventually fall to zero if 
the worker : land ratio is continually increased.'!" 


ships are not found, however, because sometimes a relative shortage of land is offset in part by 
superior methods of cultivation, and because in general conditions other than the worker : land 
ratio vary from country to country. For 29 European countries for which Moore gives data the 
Spearman rank coefficient of correlation for the three indicated relationships are: (a) +.498 
+.098; (b) —.057 +.131; and (c) +.806 +.106. These correlations are determined for persons 
dependent upon agriculture. The same finding obtains for males engaged in agriculture, since 
the rank correlation between yield per male engaged in agriculture and yield per person depend- 
ent on agriculture is +.978 +.006. 

115. The standard error of estimate oy,, together with the number of countries within +1 
oy,, is 17.67 and 5 for group (1). The corresponding figures for group (2) are 5.08 and 5; for 
(3), 4.6 and 10. The sigma representing the standard of error of estimate should not be con- 
fused with the sigma representing the elasticity of technical substitution. Of the total variance 
in y (average output), the fraction attributable to variation in x(= worker : land ratio) is about 
one-half in case (1) and about three-quarters in cases (2) and (3). The number of cases in each 
group is very small. 

116. When the average value y = a — bx, o = (a — 2bx)/2(a — bx). That is, o = the marginal 
product divided by two times the average product. See Section I. 

117. In but four of the 29 countries was the number of persons dependent upon agriculture 
at or above 100: Switzerland, 107.1; Ireland, 102.5; Yugoslavia, 100.1; Albania, 176.4. The 
ability of densely populated countries in Western Europe to escape this pressure, together 
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(iii) From American data presented vy J. D. Black one may draw a con- 
clusion similar to that derived from Moore’s European data. Black reports, 
largely as of 1929 for nine geographic divisions and a number of individual 
states, net farm income and equipment (i.e., land [by type] in farms, to- 
gether with the value of land, farm buildings, and capital goods) per agri- 
cultural worker. Account may therefore be taken of variations in the quality 
of the land and in the amounts of capital used jointly with land, or as a sub- 
stitute for it.''* Let y = net income per agricultural worker and x = the 
number of agricultural workers per $10,000 of agricultural property. For 
the nine divisions and the country as a whole y = 1,409 — 1.991x; oy, = 
169, and five of ten units lie within +loy,. When the three western divisions 
are excluded, y = 1142 — 1.33x, with oy, = 65, and five of seven units lying 
within + | oy,; the amount of variance explainable in terms of variation in x 
(worker : property ratio) rises from about seven-tenths to above eight- 
tenths. The corresponding marginal values are y,, = 1,409 — 3.982x and 
Ym = 1,142 — 2.66x. 

As in (ii) the elasticity of technical substitution o is under one-half for all 
positive values of x, declining as x increases. The marginal productivity of 
agricultural workers must eventually descend to zero. The data suggest 
that when agricultural property per worker falls in the neighborhood of 
$26-$29 hundred, the product of workers at the margin is at or close to the 
zero level.'!® Our findings are essentially suggestive in character, since our 
observations are few in number. 





with their high per worker yields, is attributable in part to their ability to import foodstuffs 
and feed. E.g., English wheat yields per acre have risen with the reduction in wheat acreage 
(Clark, Conditions, pp. 256-57). 

About 35-45 per cent of the population dependent upon agriculture in Eastern and South- 
eastern Europe, Moore estimates (op. cit., pp. 61-75), is unneeded in agriculture and adds 
little to aggregate output. See note 119 below. 

118. Capital goods other than farm buildings are complements to farm land rather than 
substitutes for it. For the nine divisions the rank correlation of the per worker value of farm 
land with the per worker value of capital goods and farm buildings, respectively, is +.8 +.085 
and +.27 +.22. (In parts of Europe, Moore reports [op. cit., pp. 89ff.], small land holdings 
sometimes are Overequipped with certain forms of capital.) 

Although both the quality of land per worker and the associated amount of equipment are 
highly correlated with the amount of land per farm worker, each independently influences 
output per farm worker. Output per farm worker is (rank) correlated (in the nine divisions 
and the country as a whole) with these variables as follows: with land in farms per worker, 
+.85 +.06; with value of farm land per worker, +.95 +.02; with all agricultural property per 
farm worker, +.985 +.007. Black’s averages on which this analysis is based are given in 
Annals of the American Academy of Political and Social Science, CLXXXVIII, 1936. pp. 
205-17; Review of Economic Statistics, XVIII, 1936, pp. 66-83. 

119. In 1929 agricultural property per worker was at or near the $26-29 hundred level 
only in the three southern divisions of states. It was below this level only in the east south 
central states where it averaged $1,920 in contrast with a national average of $6,320 and a 
divisional maximum of $11,120 in the west north central states. 

The census returns for 1930 tend to support the above reasoning. If in 1929 the farms 
grossing under $1,000 had been withdrawn from cultivation, aggregate agricultural production 
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(iv) Analysis of McCormick’s findings relating to farm population 
pressure in Wisconsin suggest that the marginal product of a unit of farm 
population descends in the neighborhood of zero when the number of acres 
per unit of farm population falls near to or below 20 acres.'*° McCormick 
divided Wisconsin into three somewhat homogeneous agricultural areas 
(I, II, and III)'*! and then estimated what would be the farm population 
required in a given area!*? and what would be its gross farm income (= 
gross output) if the land : man ratio in each of the counties in this area were 
raised to the level prevailing in those counties where per capita income was 
at or near the maximum. The basic facts are given in columns 2-8 of Table 
V. 1, represents the aggregate gross income by area, given the actual farm 
population P,; the corresponding average income is given in column 7. 
/, represents the estimated aggregate gross income by area, on the assump- 
tion that the farm population has been reduced from P, to P,; the corre- 
sponding average income is given in column 6. In column 8 is given the 


Table V 


Income in Farm population 
$(000,000) (O00) 


Average income Marginal income 


Hypothet- 
ical at 
(P, + P,)/2 





$13.08 
88.35 
Dae 





Source: Derived from McCormick, op. cit. 


would have been reduced only about 15 per cent. In that year 21.3 and 41.2 per cent, respec- 
tively, of the nation’s non-part-time farms grossed under $600 and $1,000. The corresponding 
percentages for the south Atlantic and the east and west south central states were 29.7 and 
55: 35.1 and 63.3: 29.1 and 53.6. In these three divisions were located 71 per cent of the 
national under-$600 farms, 75 per cent of the under-$1,000 farms, and about 71 per cent of 
the excess farm population. See notes 117, 122. 

120. This analysis is based principally upon T. C. McCormick’s Tables II, IV, and VI 
in the Journal of the American Statistical Association, XX XVIII, 1943, pp. 165-177. 

121.G. Tintner’s analysis of agricultural production functions indicates that the effect of 
an increase in the relative amount of land is conditioned by the type of product. In lowa 
he found a 1 per cent increase in land was accompanied by an increase of 0.586 per cent in 
crops but of only 0.276 and 0.278 per cent, respectively, in beef feeders and hogs. Elasticity 
of output with respect to labor is greatest in dairying and hog production; with respect to 
both improvements and liquid assets, in the production of beef; and with respect to working 
assets and cash operating expense, in dairying. See Econometrica, XII, 1944, pp. 28-30, 
33-34; cf. Clark, Conditions, pp. 270-71. 

122. In 1930, McCormick concludes, “excess” farm population approximated 204,000, 
or 24 per cent of the total farm population. At that time the farm population living on non- 
part-time farms grossing under $1,000 approximated 142,000. 
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estimated marginal income per unit of farm population centered at (P, + 
P,)/2. In the last column is given the marginal income per unit of farm 
population at (P, + P,)/2, based upon the assumption that the marginal 
income curve for a given area corresponds to a linear average income 
curve which passes through the average income values associated in this 
area with populations P, and P,.'** Since the hypothetical marginal value 
reported in the last column corresponds very closely by region with what 
may be called the “observed” marginal value reported in the penultimate 
column, it may be inferred that the hypothetical marginal income curve 
describes the actual situation reasonably well and that the elasticity of 
technical substitution o is below one-half and falling as farm population 
increases. If this inference is valid, it may also be inferred that marginal 
gross income (= gross output) will move in the neighborhood of zero 
when the number of acres per unit of farm population becomes somewhat 
less than 24 in area I, 25 in area II, and 21 in area III.'4 

The data presented indicate that since the elasticity of substitution of labor 
for resources is limited and subject to decline, the marginal productivity of 
agricultural labor must fall to zero unless this declensional tendency is 
arrested by technological improvements. 

Since labor and other productive agents are not continually substitutable 
for cultivatable land, the population capacity of the earth is limited by: (1) 
the number of acres suitable (in view of their topographic, rainfall, and 
other limitational qualities) for food production; (2) the fraction of these 
acres that can be devoted to food production; (3) the quantity of primary 
calories consumed per capita; and (4) the output of primary calories per acre. 

Of the world land area (35.7 billion acres) only about 2.6 billion, or 7 
per cent, are adapted to agricultural production.'”° Six-tenths of the adapt- 
able acres are devoted to food crops (including grain for livestock), the 
balance being used to grow hay, cotton, etc., or to lie fallow; by continent 


123. See columns 6-7. The equations for average income (= y), by region, are: I, y=517 — 
0.86363x; II, y= 355 — 0.45833x; III, y = 235 — 0.477x. The corresponding marginal values 
for y, by region, are: 517 — 1.72726x; 355 — 0.91666x; 235 — 0.954x. 

124. McCormick gives several optimum ratios for each area: I, 27 and 32; II, 34 and 4o: 
III, 31 and 45. He finds the variation in per capita income to depend much more upon varia- 
tion in the man: land ratio than upon that in the value of farm land. With the value of the 
land and the type of farming held constant, the variance “in per capita income from county 
to county that may be attributed to differences in the land-man ratio and associated factors” 
in 0.63 in area I, 0.68 in area II, and 0.49 in area III. See op. cit., 166, 170-71. Since in 1930 
about one-third of the farm population was reported as gainfully employed in agriculture, the 
averages given above may be converted into terms of gainfully employed agriculturalists by 
multiplying by 3.04. In Europe the productivity of peasant farms is at an optimum in the size- 
range 37.5-75 acres (Clark, Conditions, p. 271). 

125. See information-packed The World’s Hunger (by Pearson and Harper), p. 50. Hunt- 
ington (op. cit., pp. 28-30) reports 2.24 billion acres under cultivation. E. Raisz (Atlas of 
Global Geography, p. 50) and J. F. Timmons (Land Policy Review, VII, 1944, p. 9) estimate 
the world’s cultivatable acreage at four billion. Soilless culture is not a significant substitute 
for land culture (USDA Yearbook of Agriculture, 1943-47, pp. 289-92). 
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this fraction ranges from 0.38 in South America to 0.79 in Asia (see cols. 
2-3 in Table VI). If this fraction were raised to 85-90 per cent, the number 
of acres available for food crops would approximate 2.2-2.3 billion acres;'*° 
but even so, the population of Asia, comprising about 53 per cent of the 
world total, cannot be equipped with as much as one-half crop acre per 
capita, while 25 years hence, the world average will probably be under 0.8. 

In the prewar period per capita calorie consumption in the world approxi- 
mated 2,500 with about one-half the population consuming under 2,250, 
two-thirds under 2,750, and one-third over 2,750. Since per capita produc- 
tion in terms of primary calories, which ranged from 10,000 or more in some 
parts (North America, Oceana, and a few additional countries) to 2,750 and 
less (in parts of Asia, Africa, and Latin America), averaged perhaps 4,200 
in the world as a whole, per capita consumption in terms of primary calories 
was below 4,000.!*7 This average is much below what may be considered a 
minimal safety diet of 3,000 calories, one-fifth of which are of animal origin, 
which entails the production of 6,600 primary calories. For although per 
capita consumption of foodstuffs on a dry basis does not vary markedly 
with interregional differences in income, per capita consumption of grain 
(directly and in the form of animal foods) and animal food is positively cor- 
related with income (see cols. 7-10, Table VI; also Table VII). Accordingly, 
the smaller the fraction of total calorie intake consisting of animal food- 
stuffs, the larger the number of people a given area can support; thus with 
this fraction at one-tenth instead of at two-fifths, 112.5 per cent more people 
can be supported. Given the per capita grain consumption reported for 
Asia in Table VI (col. 8), world grain supplies could maintain some 2,831 


126. In Europe, Oceana, and North America inedible farm products constituted (in value) 
12 and 10 per cent, respectively, of recorded and of all (recorded plus unrecorded) farm 
products in 1925-34 (computed from Clark, Conditions, p. 249). In the United States about 
85 per cent of net farm output “is destined for human food, most of which is consumed do- 
mestically” (H. Barger and H. Landsberg, American Agriculture 1899-1939, pp. 27, 293); 
about 88.5 per cent of the labor power (as of 1940) needed in agriculture was devoted (on 
the assumption that export allowances balance import requirements) to the production of food 
(O. V. Wells, Land Policy Review, III, 1940, p. 4); about 10 per cent of the crop acres are 
used in nonfood production. Individual countries, of course, may import inedibles. Thus indus- 
trial Great Britain and Japan, which used inedible farm products equal in value to one-fifth 
of their food consumption, imported 91 and 29 per cent of these inedibies; for nonindustrial 
Poland, the corresponding percentages were 4 and 13 (computed from Clark, Conditions, p. 
249). 

127. On nonfood calorie consumption see note 71 above. Given a daily per capita intake of 
3,000 calories, per capita daily and annual consumption in terms of primary calories, when 
5 per cent of the 3,000 consists of animal foodstuffs, is (in thousands) 3.9 and 1,424: when 10 
per cent, 4.8 and 1,752; when 15, 5.7 and 2,081; when 20, 6.6 and 2,409; when 30, 8.4 and 
3,066; when 40, 10.2 and 3.725. The calorie averages given in the text are taken or estimated 
from the FAO, World Food Survey; M. K. Bennett, ““Wheat in National Diets,” Wheat Studies, 
XVIII, 1941-42 and loc. cit., Geographical Review, XXXI, 1941, pp. 365-76: H. R. Tolley, 
loc. cit.; and V. D. Wickizer and M. K. Bennett, The Rice Economy of Monsoon Asia. Data 
for individual countries are given in Table VII below. 
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millions of people; the corresponding figures, given European and North 
American standards, respectively, are 2,127 and 902.'*8 


TABLE VI. 
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Acres (million) Acres per crop {Consumption per} Animal food 
capita yield capital ~ all food’ 
Continent per har- 
vested 
Agri- Agri- acre Pro- | Con- 
culture” culture“ (Ibs.)° |All food*| Grain” | duced | sumed 
Asia 1046 592 
Europe 976 788 10 A 
N. America 1058 1859 
Africa 643 605 
S. America 220 1066 §§2 966 
Oceana 74 572 1545 





60 9 : 
hata belo a 
Source: Taken or computed from Pearson and Harper, op. cit., pp. 50, 20, §1, 12, 68, 7, 13. 
“Acres adapted to agricultural production. 
” Acres in food crops, including grain fed to livestock but excluding hay, fallow, cotton, etc. 
“Weight on dry basis with water excluded. 
“Weight on wet basis with water included. 
* Animal food produced as per cent of all food produced and animal food consumed as per cent 
of all food consumed, both on dry basis. 


Although the per acre yield of foodstuffs on a dry weight basis does not 
differ so much from continent to continent (Table VI, col. 6), the per acre 
yield on a value basis does, ranging from about 3.4 I.U. in Argentine to 
60.8 in Holland.'”® It varies widely also in primary calories, ranging from 
about 2.74 millions per acre in West Europe to about 0.95 millions in North 
America. Per acre yield of primary calories varies widely by crop: e.g. (in 
the United States, by thousands): Irish potatoes, 2,283; white rice, 2,134: 
corn (grits), 2,030; wheat, 1,132; fresh asparagus, 178.'*° In prewar Ger- 
many wheat and potatoes yielded 2.76 and 4.48 million calories, respec- 
tively, per acre; in Holland the wheat yield may have been a third higher, 
and the potato yield at least a sixth higher than in Germany. In prewar Japan 
the primary calorie yield of an acre of rice was about 4.7 million.'*! 


128. Pearson and Harper, op. cit., pp. 68-69. 

129. Computed from Clark, Conditions, chap. 7. p. 246. Diets in densely populated Japan, 
India, and China approximate 23, 22, and 16 I.U. whereas 60 is optimum (ibid., pp. 249-51: 
Economics, pp. 42-43). 

130. See R. P. Christensen, op. cit., pp. 38-40, 50-51. 

131. On European yields see A. Daniel, op. cit., pp. 50, 60. The figure for Japan is estimated 
from Wickizer and Bennett, op. cit., p. 319. The Japanese prewar rice yield was nearly 3-5 
times that in non-Japanese parts of Asia. Cereals and potatoes “tend generally to be the cheap- 
est’ sources of calories. Wheat, or wheat in combination with another grain, is the principal 
source of calories for some 700 millions of people; rice, for some 950 millions, in areas where 
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Unless agricultural yields per acre are greatly increased throughout most 
of the world, there will not be sufficient agricultural production to improve 
food consumption and meet the needs of a growing population. With present 
and prospective American yields, probably 1-1.5 acres (exclusive of graz- 
ing land) will be needed to supply a combination moderate and liberal cost 
diet.'*? At this level of consumption, given that 90 per cent of the adaptable 
acres are used to raise food, the world can support only about 1.6-2.3 bil- 
lion inhabitants. Given that per capita consumption be raised to the equiva- 
lent of 6,600 primary calories (i.e., a 20 per cent meat diet) in Europe, Asia, 
and Africa; that present consumption be continued elsewhere; and that all 
calories produced are consumed: then the output of primary calories must 
be increased about three-fifths, to 5,600 trillion. At calorie yields per acre 
typical of prewar Eastern Asia (which was reasonably representative of 
world yields), about 2.8 billion acres are needed. At West European calorie 
yields per acre (which corresponded to prewar German wheat yields in 
calories), 2,043 million acres are needed; at Netherlands wheat yields, only 
about 1.5 billion acres are needed. Since these estimates make no allowance 
for the 20-30 per cent leakage of output into seed, draft-animal feed, etc., 
they must be increased accordingly. If this is done, a 20 per cent meat diet 
can be supplied only if average world per acre yields are raised close to the 
Netherlands level. By 1970, however, the world’s population will have risen 
about one-third above the 1946 level, and by the year 2,000, nearly one-half. 
It is evident, therefore, that only if there is a miraculous increase in output 
per acre can the present and the prospective population be provided with at 
least a minimal safety diet. It is much more likely that the present situation 
in which five-sevenths of the world’s population gets 70 or more per cent of 
its calorie intake from cereals and potatoes will persist.'** 


rice is the cheapest food. See ibid., pp. 108, 126n.; Bennett, “Wheat etc.,” loc. cit., pp. 53. 
57. 63. 

132. To provide four types of diets the following numbers of acres “exclusive of grazing 
land” were required on the basis of 1917-26 yields: emergency, 1.2; adequate minimum cost, 
1.5; adequate moderate cost, 1.8; adequate liberal cost, 2.1 (Stiebling, op. cit., p. 5). In recent 
years yield per acre has been about three-tenths above the 1917-26 level (J. F. Dewhurst and 
associates, America’s Needs and Resources, pp. 609, 614); therefore the required acres may be 
reduced correspondingly. They may be reduced even more if per acre yield rises to higher 
levels. According to Dewhurst (ibid., p. 604), however, 2.4—2.6 acres per capita are needed to 
provide a moderate of higher cost diet at present and (presumably) to meet our export require- 
ments. To provide Clark’s optimum diet (Conditions, pp. 246, 251) about one acre would suffice 
in Holland and Belgium; 1.85 in Germany; about 2.5 in France. 

133. It is estimated that the agricultural output of India can be increased 50 per cent (FAO, 
World Food Survey, p. 20). The per capita supply of calories at retail before 1939 was about 
2,021, of which not more than 200 were of animal origin. These 2,021 calories, therefore, were 
equivalent to about 3,200 primary calories, of which not over 3,000 were actually consumed 
directly or indirectly. Hence elevating per capita consumption to the 6,600 primary calories 
represented by a 20 per cent animal food diet calls for an increase, in terms of primary calories, 
of 3.600, or 120 per cent. Evidently a 50 per cent increase in India’s agricultural output could 
at most make possible a 10 per cent animal food diet; and this possibility would be reduced by 
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(b) The data readily available which bear upon the relationship between 
output and resources per worker in nonagriculture are less satisfactory than 
are analogous agricultural data. Notwithstanding, these data clearly indicate 
that the substitutability of labor for resources is limited and diminishing. 

(i) Per capita output (= income) is closely associated with the amount of 
energy used per worker. In the United States the total output of energy used 
in performing work has increased at about the same rate as the national in- 
come, ‘“‘the average amount of energy used per dollar of national income” 
rising only “from 2.7 horsepower-hours in 1860 to 2.8 in 1940.'*4 In the 
early 1920's, Douglas found the Spearman rank coefficient of correlation 
between kilowatt hours per capita and the average real wage in the United 
States, Canada, and seven European countries was +.58 with a standard 
error of +.149.'*° Let y= income and x = energy used per breadwinner. For 
28 countries for which data are available the Spearman rank coefficient of 
correlation is +0.78 with a probable error of +.052.'*° The coefficient is no 
higher for a number of reasons, among them that employment varied, that 
not all energy (e.g., from work animals, photosynthesis) is included, that the 
efficiency with which energy is used varies, and that energy, though physi- 
cally homogeneous, is economically heterogeneous, being employed in vary- 
ing proportions in the more and in the less economically significant uses. !*7 
Even so it is evident that per capita output rises with per capita energy used, 
and that man can increase the latter only by drawing more energy from non- 
human sources. In the United States in 1929 of the energy derived from coal, 
petroleum, water, and human workers, only 2.4 per cent came from human 
workers. The corresponding percentages for certain low-income countries 
were: China, 73.8; India, 70.2; Yugoslavia, 39.7; Japan, 19.1.138 

(ii) Per capita output is positively associated with equipment per worker. 
The rank coefficient of correlation between the per capita value of manufac- 
turing production and the per capita value of machinery in 15 European 


population growth which is at the rate of about one per cent, or four million, per year. In most 
other parts of Asia, and in parts of Africa and Latin America, similar situations are found. For 
a like opinion see G. C. L. Bertram, Geographical Journal, CVII, 1946, pp. 196-99. 

134. Dewhurst, op. cit., p. 784. 

135. The Theory of Wages, p. 109. 

136. The energy rates, as of 1929, are computed from T. T. Read, American Economic Re- 
view, XXXV, 1945, p. 144, and Colin Clark’s data for 1925-34. Inspection of a scatter diagram 
indicates that the data do not lie closely about a single regression line, and that a fair fit appears 
to lie in the neighborhood of y = 160 + SOx. 

137. E.g., see E. W. Zimmerman, American Economic Review, XXIV, 1934, pp. 239-49. 

138. Computed from Read, op. cit., p. 144. In the United States the percentages of energy 
output from mineral fuels and water power, work animals, and human workers, respectively, 
were: in 1850, 5.8, 78.8, and 15.4; in 1930, 83.7, 11.7, and 4.6; estimated for 1960, 96.3, 1.3, 
and 2.4 (Dewhurst, op. cit., p. 787). In 1850, of the energy from sources other than work ani- 
mals, about 73 per cent came from human workers; in 1930, 5.2: in 1960, 2.4. Income per 
capita was much higher, of course, in 1850 America than in 1929 China, in part because both 
the work animal and the land supply per worker were much higher. 
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countries about 1925 is 0.91 + .031.'** An increase of 100 units in national 
income, E. H. Stern found, called (in the present century) for an increase of 
about 330 units in the national capital employed in the United Kingdom and 
the United States, and for about 200 in South Africa.'*° Clark found a para- 
bolic relationship between y = income and x = capital per occupied person: 
log y = 2.884 — 1.108 log x + 0.323 (log x)*.'*! This curve is based upon the 
income-capital relationships reported for a number of countries in 1865- 
1939 and for nine divisions of American states. The relationship, therefore, 
probably is what it is in part because of the uneven distribution of influences 
other than that of the capital : worker ratio.'** Among the countries to 
which the parabola was fitted are the United States, Japan, Australia, Argen- 
tine, and 10 European countries, for which capital and real income per 
worker are given as of 1913.'*% Let y = real income and x = capital per 
worker; then y = 853.3 — 0.858x, with oy, = 212.7, and about one-half of 
the variance in y attributable to variation in x. While the corresponding com- 
puted marginal value (i.e., y,, = 853.3 — 1.716x) becomes zero when capital 
per worker falls in the neighborhood of $1,000, actual income per worker in 
Japan, where capital per worker averaged only $460, was $128.'*4 Evi- 
dently the elasticity of technical substitution of labor for capital o declines 
with the continuing increase in the worker : capital ratio, and worker mar- 
ginal product approaches zero when the capital equipment per worker be- 
comes very low. 

(iii) Since the elasticity of substitution of labor for capital other than land 
must fall (ceteris paribus) to a very low level if population continues to in- 
crease relatively to capital,'*? continuous population growth is feasible only 
if the supply of capital (i.e., of resources other than land which was treated 
in subsection [a]) can be sufficiently augmented. If this cannot be done, 
dynamic changes in the methods of production will be offset by the effects 
of population growth, per capita income will fall, and eventually population 
growth will cease. 

139. Data from Moore, op. cit., p. 276. 

140. Economica, XII, 1945, pp. 164-70. 


141. Economics, pp. 72-74. “Capital” is defined to include dwelling-houses and useful pub- 
licly-owned assets, but to exclude land and non-income-yielding personal possessions (ibid., 
Ds 72): 

142. Clark states that the rise in income in Australia in the face of an essential constancy in 
the capital : worker ratio runs counter to “the commonly held supposition that increases of 
population relative to natural resources in newly settled countries are bound to reduce the aver- 
age return per unit of labour and capital” (ibid., p. 74). He fails to note that the ceteris paribus 
condition did not hold in Australia; for changes were taking place in productive methods, and 
possibly the population was approaching more closely to the optimum number. 

143. See Clark, Conditions, p. 389. 

144. A first degree curve does not fit the 1913 data so well as would a higher degree curve. 
Capital does not include land (ibid., p. 389). 

145. As in the case of the substitutability of labor for land, what is important is not that the 
marginal yield must eventually fall to zero, but that it must fall so low as to make further popula- 
tion growth impossible. 
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The rate at which capital (other than land) per worker can be increased is 
conditioned by a number of circumstances, among them (1) the ratio of 
population to resources, (2) the rate at which population grows, and (3) the 
augmentability of available mineral and fuel supplies. (1) The per worker 
capital growth rate is conditioned by the population : resources ratio be- 
cause the rate of capital formation per worker is conditioned by the magni- 
tude of per worker income, which is governed by the population : resources 
ratio. Clark’s data suggest that, if y = saving and x = real income in I.U. per 
occupied person by country, y= —19 + .136x for incomes under 1,000 I.U.; 
beyond 1,000 the curve bends downward slightly, giving a lower value for 
the coefficient of x.'"° (2) The population growth rate, when positive, di- 
verts to the formation and equipment of new increments of population labor 
and resources which might otherwise have been employed to produce con- 
sumer goods or to increase the equipment of the given working population 
(and their replacements). !47 

For propositions (1) and (2) we have some empirical evidence. The per 
capita amount of capital equipment is positively associated with per capita 
income, by country, presumably because continued lowness of per capita 
income (whatever be its causes) makes for sparseness of savings and capital 
formation.'** Analysis of some data presented by Clark indicates a slight 
association between lowness of population growth rate and highness of 


146. Economics, chap. 6 and chart facing p. 118. Although Clark’s figures relate to many 
countries and extend over a number of decades, they are suggestive. See also Conditions, chap. 
11, esp. p. 406, and note 151 below. 

147. Let A = average direct cost of producing an adult; B = average cost incurred in produc- 
ing those individuals who die before reaching maturity; C = average total cost (including in- 
direct costs) of producing an adult worker; n = number of individuals per year who become 
productive workers; n’ = number of individuals who attain maturity but do not become produc- 
tive workers; and n” number of individuals per year who would have attained maturity but who 
died before reaching a productive age (see Bowen, op. cit., cited in note 44). Then 


A(n + n') + Bn" 
Ces 


n 


Now subdivide n into n, and n;; n' into n). and n/; and n’ into n) and nj. The subscript r indi- 
cates that the component bearing it represents the number required for replacement purposes; 
and the subscript /, that part of n,, nj, and n”, respectively, which contributes to the increase of 
the working population. (For the sake of simplicity it is assumed that the ratio of the replace- 
ment component to the increase component is the same in each of the three categories n, n’, 
and n”. The total cost 7, of population growth equals R,, the replacement cost, plus /,, the cost 
of the additional increment, with R, =n,C = A(n,+ nj) + Bni and I, =n,C = A(n, + nj) + Bni). 
The productive effort of the labor and resources which is transformed into /, could otherwise 
be transformed into additional equipment for the then supposedly constant population. The 
greater the ratio of /, to T,, the more difficult, ceteris paribus, is it to increase the capital : 
worker ratio. 

For a practical illustration of the influence of population growth upon capital requirements, 
given a desired rate of progress, see Stern, op. cit., pp. 169-70. 

148. Some relevant data are given in Clark, Economics, pp. 73.77, 81-87. See also E. Staley, 
op. cit., chap. 4 and appendix. 
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absolute rate of growth in income, by country.'*” Some corroborative evi- 
dence is supplied also by Leon Goldenberg in a comparative study of 
France, Germany, and the United Kingdom.'*° The population growth rate 
both before 1870 and in 1870-1914 was much lower in France than in 
the other two countries. ““Before the 1870’s [France] excelled in the per 
capita accumulation of wealth as compared with England and Germany.” 
Between 1870 and 1914 wages, per worker output, and the fraction of an- 
nual income saved, were somewhat lower in France than in the other two 
countries; nonetheless, because population growth absorbed a smaller pro- 
portion of savings in France, per capita wealth in France continued to grow 
and in 1914 was similar to that in Great Britain and superior to that of 
Germany.!*! 

(3) While it may be possible to augment the available supply of fuel and 
mineral resources as population grows and/or per capita consumption rises, 
it is not possible in all instances to countervail what we have called the law 
of increasing economic entropy,—i.e., to circumvent the process of deple- 
tion by which fuel and mineral reserves are reduced. This inability is un- 
important so long as fuel and mineral reserves of the first order are adequate, 
but it becomes important as a deterrent to income creation and capital forma- 
tion when the depletion process exhausts the supply of a nonreplaceable 
mineral, or (what is more usual and of greater practical significance) in- 
creases the cost of extracting a mineral.’ For then relatively more of a 
nation’s productive power must be shunted into mineral production to ac- 


149. Clark reports for 1913-30 the percentage increase in working population (let us call 
this x) and in potential real income per head (let us call this y) for 24 countries (Conditions, 
p. 151). The rank coefficient of correlation between y and x for the 24 countries is —.226 + .114; 
when Canada, Australia, U.S.A., Spain, and Japan are excluded, the correlation becomes 
—,.28 + .15. The rank coefficient of correlation between y and the actual increments in income 
per head is +.914 + .024. The coefficient of correlation between x and the increments in per 
capita income is about —0.41 + 0.20; only about one-sixth of the variance in income increment 
is explainable in terms of variation in x, the large balance being attributable to other circum- 
stances. In the period 1913-30, a period marked by war and disturbance whatever influence 
the population growth factor may have exercised was practically swamped by other factors. 
See below, note 160 and text. 

150. Quarterly Journal of Economics, LXI, 1946, pp. 40-65. 

151. /bid., p. 53. “The wider dispersion of income in France was one of the factors that led 
to lower national savings (ibid., p. 54).”’ During the two decades preceding 1914 about one-half 
of French savings, one-fourth of the British, and only about one-tenth of the German were 
invested abroad (ibid., pp. 160-61). Goldenberg attributes this largely to the supposed fact that 
since France’s population was growing slowly, there was less opportunity for investment and 
less need for savings in France than in the other two countries (pp. 61-62). See also Clark’s 
chart facing p. 147 of Conditions. 

152. For a description of the depletion process, see Recent Social Trends, 1, pp. 77-85. Its 
effect is illustrated with respect to gasoline in a chart (see The Lamp, X XIX, 1947. p. 11) which 
indicates the estimated cumulative quantities of gasoline available in the United States from 
oil, natural gas, tar sands, oil shales, and (chiefly, 97 per cent) coal at the following service 
station prices (in trillions of barrels): up to 26¢, 0.3; up to 31¢, 3.8: over 36¢, 3.9. In Great 
Britain the depletion process had, by 1933-37, when about 94 per cent of the original coal re- 
serve still remained, increased the purchasing power of coal in terms of all other goods about 
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complish a given objective, with the result that less is available for other 
purposes. Moreover, if a given mineral is no longer available and not re- 
placeable, the composition of consumption must change, presumably to the 
disadvantage of consumers. 

We have relatively little empirical evidence to illustrate what has been 
said, for mineral output per mine worker generally remains high, while 
countries with mineral deficiencies can make them up through importation. 
It must be remembered, however, that only in the second half of the nine- 
teenth century did the modern economy become so completely founded 
upon minerals as it presently is and that consequently the depletion process 
has not long had opportunity to be operative. Already in 1937 world min- 
eral production was seven times what it had been in 1880, while American 
production was nearly 12 times what it had been 57 years earlier. Moreover, 
since mineral production and consumption have been closely associated 
with industrialization, it may be assumed that mineral consumption in the 
future will grow nearly as fast as the output of world industry.'** Finally, in 
proportion as per capita mineral consumption in the rest of the world ap- 
proaches the American level, and the American level continues to rise, the 


143 per cent above the 1833-37 level (see Recent Social Trends, 1, p. 89, and H. W. Singer, 
Review of Economic Studies, VIII, 1941, p. 166). 

The effects of the depletion process cannot be predicted with certainty or precision. In- 
creased use of scrap metal may ease the pressure of need. Discoveries of fresh deposits and 
technological advances (which frequently are stimulated by rising costs) may long counter- 
balance the operation of diminishing returns originating in the depletion process and even, as 
in the United States, increase per worker output greatly. ““Nevertheless, however favorable 
the technological situation is today, it would seem that, if one takes a long enough view, the 
effects of depletion must eventually be of a kind which cannot be fully offset, as they have been 
so frequently offset in the past, by changes in mining methods. . . . Eventually exhaustion of 
deposits must occur, and productivity becomes zero as the industry closes down. A more rea- 
sonable expectation is a gradual failure of technology adequately to offset the effects of deple- 
tion. But this may happen only in the very long run. . . . If a stage of falling productivity must 
eventually be reached, the American mineral industry is too young, or our period of study is 
too short, for us to observe it.” For at present output per worker, despite occasional declines 
in the past, is close to its all-time high. See H. Barger and S. H. Schurr, The Mining Industries, 
1899-1939, p. 254, also chap. 4 and pp. 255-65. 

A statement made in 1928 by Robert A. Millikan illustrates the hazards of prophecy with 
respect to new supplies. “The energy available .. . through the disintegration of . . . atoms 
may perhaps be sufficient to keep the corner peanut and pop-corn man going, . . . but that is 
all” (cited in Recent Social Trends, I, p. 73n.). Yet, less than two decades later, it was esti- 
mated that atomic power could be produced to compete with coal at $10 per ton, and indicated 
that “nuclear power plants would make feasible a greater decentralization of industry” and the 
exploitation of “fields of application not open to other types of power-producing plants.’’ See 
Atomic Energy, U.S. Department of State Publication 2661, 1946, pp. 125-27; also J. Mar- 
schak, Bulletin of the Atomic Scientists, Il, 1946, pp. 8-9. 

Land degradation is a form of depletion which, while it may be controlled, is diminishing the 
effective land supply (Bertram, op. cit., pp. 202-203). Irrational exploitation of organic sources 
of food and materials has a like effect (ibid.), but can be checked through countermeasures 
(e.g., see the USDA 1946 Forest Service report, Gaging the Timber Resources of the United 
States). 

153. Growth indexes for the world and the United States for industrial, mineral, metal, and 
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rate of depletion will be accelerated. In fact, had the whole world consumed 
minerals at the American rate in 1937, world consumption would have been 
about eight times what it was.!*4 

The present mineral situation of the United States may serve to indicate 
what is in store in the future. In 1937 the United States consumed about 
one-half of the world output of minerals but produced only 42, 27, and 47 
per cent, respectively, of the global supply of metals, of fuels, and of metals 
and fuels combined. It imported a fraction (often considerable) of 26 minerals 
and exported eight.'*» Although the commercial reserves of a number of 
minerals suffice to meet prospective American consumption requirements 
for a century or more, the reserves of many others are close to exhaustion.!*° 


fuel production are given in Table A, based upon C. K. Leith, J. W. Furness, and C. Lewis, 
World Minerals and World Peace, Appendix A: 


Table A 


Production 


Metals Metals 
Industrial and fuels Metals Fuels and fuels Metals Fuels 
18 8.8 


Sez 16.4 14.8 . 8.9 8.8 
42 36.4 37.6 36.0 78.9 34.0 27g 
100 100.0 100.0 100.0 100.0 100.0 100.0 
119 TWi255 115.8 Mes 101.3 g1.1 103.8 





It is expected that the recent tendency for mineral consumption to lag slightly behind national 
income will continue into the future (see Dewhurst, op. cit., pp. 593ff.). 

154. In 1937 the United States with about 6 per cent of the world’s population consumed 
about one-half of the world’s mineral output (National Resources Planning Board, /ndustrial 
Location and National Resources, pp. 150-51). By 1960 American per capita mineral con- 
sumption may be one-fourth higher than in 1937 (estimated from Dewhurst, op. cif., p. 593). 

155. Production of four minerals approximately balanced consumption. See NRPB, /ndus- 
trial Location etc., pp. 150-51, 152; C. K. Leith et al., op. cit., pp. 214, 221. 

156. Reserves fall into two categories, the commercial, and the submarginal and highly specu- 
lative. At the 1935-39 annual consumption rate commercial nitrogen reserves will last for an 
indefinite period, and submarginal reserves for over 500 years. Corresponding periods for 
other minerals are: magnesium, indefinite and over 500; salt, indefinite and over 500: phos- 
phate rock, 805 and over 500; potash, 117 and over 500; molybdenum, 422 and 100-500; iron 
ore, 111 and over 500; sulfur, 55 and over 500; fluorspar, 40 and 5-25; copper, 34 and 5-25: 
zinc, 19 and 5-25; petroleum, 18 and 25-100; cadmium, 16 and 5-25; gold, 14 and 5-25: lead, 
12 and under 5; silver, 11 and 5-25; bauxite, 9 and 100-500; vanadium, 7 and 100-500: an- 
timony, 4 and under 5; tungsten, 4 and 5-25; platinum, 4 and under 5; mercury, 3 and 5-25: 
asbestos, 3 and 5-25; manganese, 2 and 100-500; chromite, 1 and 5-25. Bituminous coal and 
lignite commercial reserves will last 4,300 years; anthracite, 195. Submarginal reserves of 
flake graphite may last 25-100 years; mica (block) and nickel, 5-25: industrial diamonds, 
quartz crystals, and tin, under 5. See E. W. Pehrson, ““The Mineral Position of the United 
States and the Outlook for the Future,” reprinted from Mining and Metallurgy, April 1945, 
p. 4, also p. 3. On oil see L. M. Fanning, Our Oil Resources, pp. 115-16, 136, 149, 159, 207. 
Estimates based upon sedimentary rocks suggest a 100-300 year United States oil supply. 
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While imported minerals may take the place of domestically exhausted 
minerals, they can do this only so long as foreign reserves are unexhausted 
and accessible; and they can do this at present terms of trade only so long 
as foreign consumption is not greatly stepped up.'*7 

The available data suggest that the mineral situation of both the United 
States and the rest of the world is more likely in time to become worse than 
better. Population growth will accentuate this tendency as will efforts to 
improve living conditions in countries which are now overpopulated.'** 

Continued population growth makes more difficult the relief of population 
congestion in agriculture, itself in part the consequence of the general pres- 
sure of numbers upon resources. At present about 60 per cent of the world’s 
800 million gainfully employed are engaged in agriculture; yet today about 
40 per cent and eventually 15-25 per cent of this number, if properly trained 
and equipped, could produce the present world agricultural output and much 
more in addition.'*” Reduction of the percentage of workers employed in 
agriculture to 30 in the Western Hemisphere and to 40 in Europe, Asia, and 
South Africa, Bean estimates, would increase per capita and aggregate in- 
comes in the 20 countries concerned about $120 and $150 billion, and world 
income about 60 per cent. Equipping the estimated some 190 million trans- 
ferring workers involved at an outlay of 1,600 I.U. (or 1925-34 dollars) per 
worker would cost about 310 billion I.U.’s, with the cost falling most heavily 
upon the countries at present least well equipped.'®® The problem of provid- 


157. At present the principal minerals in which the United States is deficient are produced 
chiefly in less industrially advanced countries. See The Index, winter issue, 1946, p. 196. In 
1943 world petroleum reserves sufficed for world needs for about 25 years. Yet North Ameri- 
can coal, oil shale, and tar sands resources were deemed adequate to produce over seven tril- 
lion barrels (3.000 or more years supply); and it was estimated that 5-10 million acres of sugar 
cane would suffice to produce liquid fuel for 30 million prewar automobiles (Fanning, op. cit., 
pp. 115-16, 159. 136). (Since 1920 the replacement of draft animals on the farms alone has 
released 25-30 million acres.) 

158. The full peacetime significance of nuclear, solar, tidal, and similar power sources re- 
mains to be determined and is not here taken into account. 

159. By 1960 the percentage of the United States labor force engaged in agriculture will 
approximate 11.5: it was 17.3 in 1940, 42.6 in 1890, and 58.9 in 1860 (Dewhurst, op. cit., p. 
621). This decline originates in the fact that whereas physical productivity per worker in agri- 
culture has nearly kept abreast of that in the balance of the economy, the income elasticity of 
demand for agricultural products is lower. Cf. H. A. Simon, Econometrica, XV, 1947. pp. 
31-42. The remainder of the above paragraph is based upon L. H. Bean’s essay in Studies in 
Wealth and Income, VIII, Part Five, and Clark, Economics, pp. 28-30, 71. 73, 80-81. 

160. Bean’s estimates center about 1940. Clark’s respective estimates (for 1945) of workers 
(in millions) to be transferred out of agriculture and of the prewar stock (in billion I.U.) of capi- 
tal of the transferring areas are: Asia, 148.8 and 183: U.S.S.R., together with the Balkans, 
Hungary, and Poland, 36.9 and 112.7; Latin America, 4.2 and 61.4: rest of Europe 3.1 and 55.3. 
The corresponding figures for Africa are 28 and 44.8. The amount of capital required to equip 
the transferring workers (at 1,600 I.U. each) divided by Clark’s estimate of the prewar stock 
of capital is as follows for the affected areas: Asia, 1.28; U.S.S.R. etc., 0.5: Latin America, 
0.2: rest of Europe, 0.1; Africa, 1.4 (if Staley, [op. cit., chap. 4] is correct in believing Clark’s 
capital estimate for Asia too high, the Asia ratio will exceed 1.28). 

The 1.600 I.U. estimate employed above is close to that estimated for Czechoslovakia in the 
1930's by Clark. P. N. Rosenstein-Rodan estimated at £300-350 per head the cost of indus- 
trializing Eastern Europe (Economic Journal, LIII, 1943. pp. 210-11). 
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ing capital for the transfer of excess agricultural workers out of agriculture 
is intensified by the fact that by 1955 the world’s working population will 
have increased about 86 millions beyond the 1945 level, with about three- 
fourths of this increase taking place in countries marked by agricultural 
overpopulation. 

It is commonly held at present that industrialization can ease the poverty 
of those parts of the world in which the pressure of numbers upon resources 
is great and, by urbanizing the population and introducing the modern 
pattern of values, bring population growth under control in these areas. This 
argument presupposes, among other things: (a) that the supply of agricul- 
tural raw materials and foodstuffs can be increased sufficiently to meet the 
requirements of the much larger population which the industrialization 
process will bring into being before the growth of numbers is checked;'®! 
(b) that capital can and will be accumulated in sufficient quantities to permit 
the necessary industrialization;'®? and (c) that an adequate supply of the 
requisite minerals can be obtained. In view of the difficulties regarding the 
increase of resources and food supply noted in this section, it is likely that 
it will take most of the countries marked by population pressure many 
years to win relief from poverty even though their population growth rate 
falls to zero.'® 


Vill 


The materials in this section, most of which are by country and appear in 
Table VII, support the argument of the preceding sections. 

Although the annual population growth rate varies widely from one con- 
tinent to another, ranging at present from about one-half of 1 per cent in 
Europe to about two in Latin America, the world growth rate has not yet 
changed much. It was 29.2 in 1800-50, 45.9 in 1850-1900, and 44.8 in 
1900-1950; it may approximate 41-43.6 in 1950-2000. Present forecasts 


161. See notes 103-06 above. 

162. Judging by the experience of the past century, 5-20 per cent of a national income may 
be saved and invested (see Clark, Conditions, p. 406; Goldenberg, op. cit.). The proportion 
saved in the future will probably be less, since underlying populations are less docile than 
formerly, unless vigorous state intervention can augment the proportion saved without de- 
pressing aggregate income. Rosenstein-Rodan estimated the cost of industrializing Eastern 
and Southern Europe at £6 billion, or three times the annual income of this area (op. cit., 
pp. 210-11); accomplishing this through domestic savings would probably take 20-25 years. 
S. K. lyengar estimated that “the initial capital requirements of a ‘zero’ programme for India 
would require one-tenth of the national income for ten or more years” (Economic Journal, 
LIV, 1944, pp. 200-01). This estimate is too optimistic, for 10 per cent of the national income 
will serve to equip at $800 a worker only slightly over one-half the annual increment in working 
population, with the result that the excess workers in agriculture cannot be equipped. On 
China and the Far East see Staley, op. cit., chap. 4. 

163. Concerning other difficulties attendant upon industrialization, see Hilgerdt, /ndus- 
trialization, chap. 4; Buchanan, op. cit., and his illuminating essay in Economic Journal, 
LVI, 1946, pp. 533-53: also B. A. Rahmer, ibid., p. 662. 
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assume a decline in the rate of increase in the closing third of this century, 
with rates of 29.1 in 1900-36, 44.5 in 1937-70, and 11.5 in 1970-2000. 
By 2000 world population, which numbered 2,251 millions in 1946 and will 
number about 3 billions in 1970, may number about 3.35 billions. Even at 
that date the (assumed) lowness of the population growth rate in large 
sections of the population will probably be the result of an equilibration of 
births and deaths at a mortality level still sufficiently high to permit ap- 
preciable increase. In view of these growth prospects, of the already wide- 
spread lack of foodstuffs, and of the imminent shortage of low-cost supplies 
in some mineral fields, it is likely that the exchange value of foodstuffs and 
minerals will rise appreciably in the present century.'®4 

In terms of growth potential the countries of the world fall into three 
classes, according to Thompson: (I) those in which birth and death rates are 
largely under control; (II) those in which natality and mortality are passing 
under control even though mortality has fallen faster than natality; and 
(III) those in which neither mortality nor natality ““chas come under reason- 
ably secure control.” In 1935, according to Clark’s figures, the number of 
millions and the percentage of the world’s population living in each class of 
countries were: I, 424 and 20.2; II, 430 and 21; III, 1,230 and 58.8. The 
population of the I countries will reach a peak in the neighborhood of 470 
millions within a decade and slowly decline after 1970 if not before. That of 
the II countries may slightly exceed 600 millions by 1970, and by 2000 
aggregate 700 millions; that of the III] countries may approximate 1.9 and 
2.2 billions respectively, by 1970 and 2000.'® The percentages of the world 
population in I, II, and III countries therefore will run something like this 
in the future: in 1955, 19.3, 21.1, and 59.6; in 1970, 15.6, 20.2, and 64.2; 
in 2000, 13.5, 19.5-21.1, and 65.5-66.7. 

The population of class I countries is relatively wealthy, urban, non- 
agricultural, and healthy while that of class III countries is poverty-ridden, 
rural, preindustrial, and (often) sickly; that of the class II countries, by com- 
parison, is intermediate and transitional. The relative order of magnitude 
of per capita capital equipment, Clark’s very rough estimates suggest, is 
something like this: I, 100; II, 39; III, 11. Per capita land equipment in 

164. The population data presented in this section are taken or estimated from F. W. Note- 
stein’s essay in T. W. Schultz, op. cit., pp. 36ff.; OIR Report No. 4192, World Population 
Estimates (Department of State, 1947); W. S. Thompson, Plenty of People, and Population 
and Peace in the Pacific; and A. M. Carr-Saunders, World Population. Gross and net reproduc- 
tion and expectation of life at birth values are reported periodically in Population Index: 
e.g., see XI, 1945, pp. 150ff., 249ff., XIII, 1947, 88-94; see also on China, A. J. Jaffe, Human 
Biology, X1X, 1947, pp. 6-8, and on Egypt and India, F. W. Notestein, ed., Demographic 
Studies of Selected Areas of Rapid Growth, pp. 47ff., 118-19. Iceland is included with Den- 
mark; Luxemburg with Belgium; Albania with Yugoslavia; Cyprus with Turkey; Formosa with 
China; and the rest of Oceana with the rest of Africa. We use Clark’s 1925-34 income estimates 
because they are internationally comparable and (abstracting from the effect of war) representa- 
tive of international differences (cf. data in Population Index, XIII, 1947, pp. 100-101). 


165. The margin of error in prediction probably is greater for II than for I countries, and 
much greater for III countries where the checks are more “Malthusian” in character. 
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many of the class III countries approximates the half-acre reported for 
Asia (Table VI, cols. 4-5); in the I and II countries it is three or more times 
as great. Of the occupied population in I about 22 per cent were engaged in 
agriculture; in II, 56.6; and in III, 74.7. Income differentials reflect these 
equipment and occupational differentials. In 1925-34, 58.2 per cent of the 
world’s income went to people living in class I countries, 20.4 to II, and 
21.3 to III. Per capita income in the I, II, and II] countries approximated, 
respectively, 350, 118, and 44 I.U. Food consumption differentials reflect 
these income differentials (see Table VII, cols. 9-11). In all but two class I 
countries 20-40 per cent of the calories consumed are of animal origin; in 
but one is this percentage as low as 10-15. In all but the more favored South 
American and South African members of class II, this percentage approxi- 
mates 10-15, while in the large class III countries it is close to or below 10. 
Whereas but two class I countries draw as much as 60-70 per cent of their 
calorie consumption from cereals and potatoes, many of the III countries 
get more than 80 per cent from this source, while all but two class II coun- 
tries fall in the over-60 class.'®* Moreover, per capita total calorie consump- 
tion is somewhat lower in the III countries than in the others. It is not sur- 
prising, therefore, that expectation of life at birth is lower in the II than in 
the I countries, and much lower still in the III countries. 

What has been said is supported by the data presented on an individual 
country basis in Table VII.'*’ The countries in which population growth is 
not under effective control (and which contain over one-half the world’s 
population [cols. 1-2]) are marked by agricultural overpopulation (col. 3) 


166. In the I countries expectation of life at birth is above 55, usually about 60; in II coun- 
tries it is above 45. In India, Egypt, and China it is in the neighborhood of 30-32; in repre- 
sentative class III Latin American countries, around 37-42. Life expectation is logistically 
associated with income, by country (Population Index, XIII, pp. 100-103). 

167. Explanation of Table VII and its sources: The Arabic numeral 1, 2, or 3 designates the 
population growth class (1, II, or III) into which the country falls (col. 1). In col. 2 popu- 
lation (by millions) as of 1946 is presented as given in the OIR report cited in note 164. In 
col. 3 is given the percentage of workers in primary occupations as estimated by Colin Clark; 
the italicized figures, taken from or based on Hilgerdt (op. cit., pp. 26-27), are not quite com- 
parable with Clark’s for other countries. In col. 4 income per breadwinner in I.U. in 1925-34 
is given as estimated by Clark, with conjectural figures italicized. In col. 5 is given the number 
of hectares in fields, meadow, and pasture per 100 inhabitants as of 1937; italics indicate that 
a country imports considerably more food than it exports. The figures are principally from 
German Institute for Business Research, Weekly Report, Feb. 9, 1939, pp. 17-18, and occa- 
sionally from the USDA’s Agricultural Production and Trade by Countries, 1945. The index 
values for roughly estimated capital per worker given in col. 6 are calculated from Clark, 
Economics, p. 80. The figures on agricultural output per male farm worker (col. 7) and per 
hectare (col. 8) are taken or estimated principally from Clark, ibid., pp. 42-43, 65, and Con- 
ditions, pp. 244-46. The italicized figures are rough approximations, particularly in col. 8, 
obtained by splicing Moore’s (op. cit., pp. 35, 42), and Clark’s estimates. The figures in col. 9 
(taken from FAO, World Food Survey, pp. 37-39) represent calories ‘‘as purchased” at retail 
level; corresponding figures for calories actually consumed will be less by the amount lost 
between the retail level and final consumption. Col. 10, giving the percentage calories of 
animal origin form of all calories available, and col. 11, giving the corresponding percentage 
for cereals and potatoes, are estimated from ibid. when not reported by Tolley (op. cit., p. 
165) or Bennett (Wheat Studies, XVIII, p. 73). 1 have italicized the estimates. 
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and often by a shortage of capital and agricultural land (cols. 5-6). These 
circumstances, in turn, make for smallness of agricultural yields (cols. 7-8) 
and lowness of income (col. 2). Lowness of income limits capital formation 
and holds down the rate at which workers can transfer from agriculture into 
other activities. The estimates of calories available per capita at the retail 
level (col. 9) indicate that consumption is low in most of the countries marked 
by population pressure and high fertility."°* The smallness of the percentage 
of calories got from animal foods in many II and III countries, and the large- 
ness of the percentage drawn from cereals and potatoes (cols. 10-11) indi- 
cate that no further replacement of derived by primary calories is feasible, 
since minimum dietary standards already are being violated.'® 

The evidence presented in Table VII and elsewhere in this paper lends no 
support to the easy optimism of those who see in industrialization a simple 
and ready solution for the overpopulation that already affects more than half 
the world. Countries marked by intense overpopulation must virtually raise 
themselves by their own bootstraps. They lack land, capital, and the oppor- 
tunity to make up this lack. They can get only limited relief through trade 
and capital imports. In part because of the pressure of the inhabitants of 
these countries upon their resources, the composition of their food con- 
sumption operates to impair health and make inadvisable any further sub- 
stitution of primary for derived nutrients. The salutary influence of such 
improvements as are effected in these countries is shortlived when the result- 
ing decline in mortality is not adequately compensated by a decline in 
natality.!7° 

Given present technological prospects, together with the current world 
income and resource situation, a speedy cessation of world population 
growth appears to be essential to the gradual alleviation and removal of 
widespread poverty. Social and economic programs which fail to take this 
condition into account are almost certainly doomed to fail, howsoever 
skillfully they may be clothed in the rhetoric of latterday sentimentalism and 
credulity. 

168. The gross reproduction rate, which reflects growth potential better than does the net 
reproduction rate, in recent years was in the neighborhood of 3 in Egypt, China, and India, and 
above 2 in Chile and Mexico. Presumably, similar rates obtain in similar class III countries. On 
the Malthusian character of Chinese population growth see C. M. Chiao, W. S. Thompson, and 
D. T. Chen, An Experiment in the Registration of Vital Statistics in China. 

169. E.g., see Wickizer and Bennett, op. cit., pp. 129-32, and chap. 7 of the League of 
Nations report cited in note 68 above. 

170. Let x = the annual number of births in a country, and e = the expectation of life at 
birth. Population tends roughly to stabilize at ex. If e increases markedly while x remains 
constant or declines only slightly, the magnitude of ex increases greatly. Since the expectation 
of life of much of the world’s population is below 40, even though 70 is being closely approached 
in advanced lands, there is room for a great increase in ex unless x declines. If the economic 
and related fetters upon population growth in representative class III countries were removed, 
logistic upsurges might be initiated similar to that which carried the Japanese population from 


a long stationary 28-30 millions to a new equilibrium figure about three times as large in the 
125-50 years succeeding 1850. 


Some Economic Aspects of the Subsidization by 
the State of the Formation of “Human Capital” 


In this paper the indifference curve technique is employed to discover 
acceptable answers to questions respecting the formation of ““human capital” 
which heretofore have not been satisfactorily answered. In Section I, 
the basic problem is posed. In Section II, the indifference curve technique 
as utilized in this paper is described. This section may be passed over 
rapidly by readers familiar with the technique. In Sections III-IV, it is 
applied. Section V is devoted to certain underlying assumptions. Our 
findings, together with some of their implications for demographic policy, 
are summarized in Section VI. 


By the formation of “human capital” is meant the reproduction, support, 
and rearing of children until they join the nation’s labor force either as net 
additions thereto, or as replacements for individuals removed by disability, 
age, or death.' ‘“‘Human capital’ is formed by converting into it goods and 
services that flow from the productive agents composing an economy, and 
which otherwise might be put to different use. 

The rate at which human capital is formed in an economic society may be 
augmented in one or more of three ways: (a) by reducing the per unit re- 
source-cost? of producing human capital while holding sufficiently un- 
changed the aggregate amount of goods and services devoted to its formation; 


1. The expression “human capital’ (or “personal capital”) is used on the ground of con- 
venience. This term may not, with verbal and institutional propriety, be applied to human 
beings in a “free” society; for therein the term is reserved to nonhuman instruments employed 
by man. The term is properly applicable only in a “non-free” society to human beings whose 
status is that of slave. 

2. This cost is governed ceteris paribus by the objective standard of living obtaining within 
the representative household; hence it varies with the determinants of this standard which, 
in the aggregate, have operated for many decades to push up its cost. This cost is governed 
also by circumstances which regulate the input of productive services per unit of output. 
Because the production of human capital has proved less amenable than that of other forms of 
capital to the application of improved technology and economies of scale, the unit cost of the 
former has not tended to fall as has the unit cost of the latter. 

On the composition of the cost of human capital, see L. I. Dublin and A. J. Lotka, The 
Money Value of a Man, Ronald Press, New York, rev. ed., chap. 4. See also G. Mortara, 
O Custo de Produgao de Homen Adulto e Sua Varigad em Relagaé a Mortalidade, Livraria 
Kosmos Editora, Rio de Janeiro, 1946. On the influence of family size upon expenditure pat- 
terns see Dublin and Lotka, op. cit.; F. Lorimer and H. Roback, Economics of the Family 
Relative to the Number of Children, Milbank Memorial Fund Quarterly, XIV, 1940, pp. 114ff.; 
Eric Schiff, Family Size and Residential Construction, American Economic Review, XXXVI, 
1946, pp. 97-112; A. Girard, Les conditions d’existence des familles, Population, III, 1948, 
pp. 11-46, 349-360, 519-522; also Monthly Labor Review, LX VI, 1948, pp. 13 1ff., especially 
pp. 157, 179-181. 
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(b) by increasing the nation’s output of goods and services while holding 
constant both the fraction of them devoted to the formation of human capital 
and the cost per unit of this capital;’ (c) by diverting a larger fraction of 
society’s goods and services to the formation of human capital, while holding 
constant its cost of production and the aggregate output of goods and ser- 
vices. Objective (c) may be accomplished (i) by appropriately altering the 
prevailing pattern of tastes (e.g., through the use of force, repression, or 
propaganda to stimulate natality), or (ii) by activating the latent (or potential) 
demand for human capital whilst keeping the pattern of tastes unchanged. 
Method (ii) entails either a redistribution of income,’ or a modification of 
the price-structure, or a combination of these two approaches. 

This paper has to do with method (ii) of achieving objective (c). Our 
discussion, therefore, is based upon the assumption that parenthood is 
voluntary. Adminstrative aspects of method (ii) are dealt with only inci- 
dentally.’ 

Formerly, the rate at which a nation formed human capital was left 
to the discretion of its individual members. Today, by contrast, this rate has 
become a matter of concern for national governments, particularly for those 
which are apprehensive lest their populations increase too slowly or not at 
all. In most instances this concern has led to the introduction of family 
allowance schemes and diverse prenatal and postnatal subventions intended 
to stimulate natality.® 

The introduction of measures designed to stimulate natality has precip- 
itated many questions regarding the comparative effects, costliness, and 


3. The demographic role of the level of employment lies outside the scope of this discussion. 
It may be noted, however, that an increase in the relative amount of employment tends to be 
accompanied by an increase in the birth rate. E.g., see D. Kirk, The Relation of Employment 
Levels to Births in Germany, Milbank Memorial Fund Quarterly, XX, 1942, pp. 126-138: 
and compare the post-war experience of many countries. It may be noted also that subsidies 
and similar devices employed to stimulate the formation of human capital may help to sustain 
relatively high levels of employment. For these devices usually entail a redistribution of income 
in the direction of greater equality. And this tendency towards greater equality need not be 
checked in part by the rise of rents, consequent upon an increase in the relative demand for 
goods (e.g., foodstuffs) subject to increasing cost; for taxes may be devised to absorb and 
counterbalance the resulting increases in rents. 

4. When advocates of measures intended to achieve objective (c) seek also to bring about a 
more equal distribution of income, they favor compound proposals which are designed to 
realize both objectives. Advocates of pure family-wage systems, on the contrary, are supporting 
a system which is regressive in character since, under this system, the cost of the subventions 
is predominantly incident upon those members of the nation who are wage-earners. 

5. Every program designed to stimulate natality entails administrative problems peculiar 
to this program. It is probable, however, that in the aggregate the purely administrative cost 
of one type of program will not differ greatly from that of another. 

6. On the development of these policies up to the outbreak of World War II, see D. V. Glass, 
Population Policies and Movements in Europe, Clarendon Press, Oxford, 1940. Developments 
since then have been reported in summary form in the Monthly Labor Review (Washington), 
Population (Paris), and the Eugenics Review (London). On the development of theory and 
practice in one country, see my France Faces Depopulation, 1938, and French Predecessors 
of Malthus, 1942, both published by Duke University Press, Durham. 
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efficacy of these measures. The following questions are typical. Do sub- 
ventions and allowances tend to increase the scale and/or the standard 
of living of the household receiving them and thus operate, in the longer 
run, to strengthen anti-natalist motives? Should supplements be paid in 
cash or in kind? If allowances are paid in cash, should the receiver be free 
to spend them as he chooses, or should he be required to spend them in 
specified ways? If specification is indicated, how detailed should it be? 
Can the desired degree of specificity be obtained more fully when sub- 
ventions are paid in cash, or when they are in the form of price-reductions? 
Does the use of special-purpose money facilitate the achievement of speci- 
ficity? In general, which type of subvention is least costly to the state, one 
dispensed in kind,’ one paid in cash, one distributed in the form of privileges 
to buy specified goods and services at reduced prices, or one that combines 
these alternative forms. Answers to these questions may be obtained through 
the use of the indifference curve technique.* 


I] 


In this section, the indifference curve technique is described, with Figure 
I and Table I providing illustrative materials. The values reported in Table 
I have been read from Figures I-II. The sets of curves presented in Figures 


7. Payments in kind have been described as superior to payments in cash for a number of 
reasons. Payments in kind, it is said, are more adapted to the needs of children than are cash 
doles which, if they are to benefit children fully, must be combined with ‘obnoxious police 
control”; they are cheaper in that they may be made an integral part of a larger social policy 
that permits economies of scale; and they favor quality (e.g., health, well-being, etc.) in children 
whereas cash doles favor mere quantity inasmuch as the prospect of cash assistance induces 
the “least desirable” families to procreate, while subventions in kind appeal to those who are 
relatively more responsible socially. See A. Myrdal, Nation and Family, Harper & Brothers, 
New York, 1941, chaps. 8-9; also Glass, op. cit., pp. 326ff., and J. Drouhet, Deux modalités 
de la politique d'aide a la famille. Prestations in espéces et prestations en nature, Population, 
III, 1948, pp. 651-660. Drouhet, after having passed in review the forms of family assistance 
in effect in representative countries, concludes that appraisal of the role of assistance in kind 
must take into account both the objectives of the assistance program and the cultural condi- 
tions obtaining in a country. 

8. The approach employed in this paper was suggested by Coppock’s studies of the use of 
special purpose money to augment the consumption of surplus commodities in the United States. 
See J. D. Coppock, Indifference Curve Analysis Applied to the Food Stamp Plan, American 
Economic Review, XXXV, 1945, pp. 99-110, and The Food Stamp Plan, Transactions of the 
American Philosophical Society, n.s.. XXXVII, 1947, Part 2, pp. 131-200. See also H. M. 
Southworth, The Economics of Public Measures to Subsidize Food Consumption, Journal of 
Farm Economics, XX VII, 1945, pp. 38-66. 

The use of the indifference curve technique has become popular since the appearance of 
J. R. Hicks’ Value and Capital, Clarendon Press, Oxford, 1939. For somewhat earlier treat- 
ments, see L. L. Thurstone, The Indifference Function, Journal of Social Psychology, II, 
1931, pp. 139-166, and R. G. D. Allen, The Nature of Indifference Curves, Review of Eco- 
nomic Studies, I, 1934, pp. 110-121. On the limitations of this technique, see W. A. Wallis 
and M. Friedman, The Empirical Derivation of Indifference Functions, in O. Lange et al., 
eds., Studies in Mathematical Economics and Econometrics in Memory of Henry Schultz, 
University of Chicago Press, 1942, pp. 175-190. 
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I-II are designed to illustrate the argument of this paper. While each of 
these two sets incorporates particular quantitative values, the conclusions 
drawn from them have a high degree of generality. 

For purposes of our analysis, consumer goods and services are divided 
into two categories, X¥ and Y, each of which within limits is substitutable 
for the other in the systems of living of most households. (Although goods 
are bundles of services and may be so treated, we usually distinguish be- 
tween goods and services.) All goods and services which are complements 
to the formation of human capital (i.e., to the reproduction and rearing of 
children) are placed in category X; all other goods and services are put in 
category Y. A good or service is defined as a complement to the formation 
of human capital if, ceteris paribus, an increase in the reproduction and rear- 
ing of children tends (a) to augment the rate of consumption of this good or 
service, or (b) to be stimulated by an increase in the rate of consumption 
of this good or service. In category X, therefore, fall goods and services 
ranging from those employed in preconceptual and prenatal care to those 
used in the maintenance and training of children in their teens.” Savings 
(cash plus deferred claims purchased with income) are ignored, it being as- 
sumed that in each case considered the amount of purchasing power initially 
available per time period for consumption is both given and predestined to 
this use.!° 

Since, by definition, the rate at which men form human capital is posi- 
tively associated with their rate of consumption of X, stimuli which augment 


9. We are not explicit respecting the treatment of the influence of family size upon the 
leisure of parents and the response of potential parents to the prospect of this influence. The 
amount of time which parents devote to child-care increases with the number of children (e.g., 
see J. Stoetzel, Une étude du budget-temps de la femme dans les agglomérations urbaines, 
Population, III, 1948, pp. 47ff.) and represents a diversion from leisure. In so far as it is a 
matter of indifference to the parent whether a quantum of time is devoted to child-care or to 
leisure-time activity, this diversion may be ignored; but in so far as it is not a matter of in- 
difference and does therefore influence family size among potential parents, it must be con- 
sidered. Compensation for leisure unwillingly given up may be included under X and is in fact 
included insomuch as the subsidy program includes nurseries, etc.; to the extent that it is not 
included, we simply assume that the demand of potential parents for X reflects their realization 
that augmentation of family size (in response to the prospect of a greater supply of X) entails 
some sacrifice of leisure. See also next note concerning possible effect of increase in family 
size upon disposition to work. 

10. Savings is treated, in effect, as a residual varying directly with income-minus-taxes; 
the alternative of including savings under Y has been rejected for the sake of simplicity. 

The relation that does or can obtain between savings and reproduction is not always a simple 
one. Disposable income being given, the rate of savings tends to vary inversely with the in- 
come-receiver’s number of dependents. But this tendency may be partly offset by two sometime 
facts: (a) the income-receiver’s disposition to work hard and long may vary directly with the 
number of his dependents; (b) resources which have been diverted from consumption and 
impersonal-capital formation and incorporated in personal capital serve (within limits) one of 
the purposes of saving, namely, the provision of security in the saver’s declining years. See 
my Aspects of the Economics of Population Growth, Southern Economic Journal, XIV, 1947- 
48, notes 41, 147; C. Clark, The Fruits of Economic Progress, Economia Internazionale, I, 


1948, p. 243. 
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the latter rate also augment the former. Because we have ruled out changes 
in tastes (see Section I) we must assume that an increase in the rate of con- 
sumption of X may be stimulated in one or the other of two ways: (a) by a 
direct addition to a household’s income; or (b) by a decrease in the relative 
price of X (expressed in terms of Y) which operates indirectly to increase 
the household’s real income. 

Households may be classified into those in which there exists a latent but 
as yet unactivated demand for children and those in which no such demand 
exists. Our assumption that an increase in the rate of consumption of X will 
be accompanied by an increase in the rate at which men form human capital 
is valid only for the former class of households. In this class, however, fall 
most households except those which are excluded by the age factor. The 
sensitivity of the members of this class to the increased availability of X 
varies widely, of course, the number of respondents increasing with the size 
of stimulus. The absence of a latent demand for children may be traced 
either to the value system prevailing within the household or to the advanced 
age of the spouses. In the former case, the remedy consists in appropriate 
changes in the value system. In most households containing children, more 
adequate provision can be made for them if the supply of X at the disposal 
of these households is increased; here the increase in X conduces to an im- 
provement in the quality of the human capital. 

Consideration of alternative stimuli (a) and (b) indicates that each is con- 
sistent with reality. Alternative (a) is consistent with the frequently ob- 
served inverse relationship between family size and income. This inverse 
relationship has its origin in inter-family variation respecting variables here 
impounded within ceteris paribus; for alternative (a) rests upon the postu- 
late that everything is constant but the two relevant variables, income and 
rate of human capital formation. Alternative (b) implies that, within limits, 
X is an imperfect substitute for Y in the household’s system of living, and 
that, therefore, the rate at which X is purchased rises as its price falls, the 
degree of rise depending upon the elasticity of demand for X. Alternative 
(b) implies that the actual quantity of Y taken will remain unchanged only 
if the demand for X is unitarily elastic; it will fall (rise) if the demand for X 
is more (less) than unitarily elastic. Under the economic conditions that 
usually attend the formation of human capital, an increase in its rate of for- 
mation entails a diminution in the affected household’s consumption of Y. 

Scale and standard of living, together with changes therein, are defined 
in terms of X and Y. An increase in the consumption of X per dependent 
child constitutes an increase in its (objective) scale of living; an increase 
in the consumption of Y per nonchild (or adult) member of the household 
in question constitutes an increase in the scale of living of the nonchild 
part of the household. An increase (decrease) in the desire for Y at the 
expense of X (© provision for the reproduction and rearing of children) 
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constitutes an increase (decrease) in the (subjective) standard of living of 
adult members of the household; this means, in terms of the household 
head’s indifference map (described below), a shift of the curves in such a 
manner as to generate greater purchases of Y and lesser purchases of X 
even though income and prices remain unchanged.'! Since decisions re- 
garding the purchase of X are made by the household head, no supposition 
is made regarding change in the standard of living of dependent children 
who by definition consume only X. 

I, is an indifference curve of the head of a representative household, con- 
sisting of himself, wife, and dependent child. He receives an income per 
time period equivalent to 40 Y and destined for expenditure upon X and Y. 
As the decision-expressing purchasing agent for the household, he decides 
how the expended income is to be divided between X and Y. The assump- 
tion of one child is introduced so that two further assumptions respecting 
this household head may be taken into account. |. The household head is 
supposed to have an active demand for some X and a latent demand for 
still more X. In his dual capacity as consumer and purchasing agent for the 
household, he has a given set of tastes reflected in the system of indifference 
curves given in Figure 1: he finds any member of a set of collections of X 
and Y lying on a given indifference curve to be as attractive as any other 
member of the same set, whilst he prefers some sets (i.e., curves) to others. 
(Some X is found in the collections he chooses under given circumstances, 
for if under no circumstances were any X included, we could not construct 
a system of indifference curves depicting the effect of price and/or income 
changes upon his consumption of X.) 2. Our household head is initially 
devoting to ¥ some quantum of expenditure (measured in Y) which rate he 
may be required to maintain as a condition of his receiving a subsidy. Fre- 
quently a system of indifference curves is used to represent the way the 
consumer who does the actual consuming responds to changes in price 
and/or income. In this paper, however, the indifference curve system rep- 
resents the responses of a household head who, while he himself actually 
consumes only a part of what is purchased, makes and/or executes for the 
household decisions respecting the division of expenditure between X and 
Y; therefore, we shall hereinafter employ the terms consumer and household 
head interchangeably. 

A given indifference curve joins together those combinations of two dif- 
ferent commodities, or categories of goods and services, which the con- 
sumer finds equally attractive. Thus, indifference curve I, joins together 

11. A decrease or an increase in the adults’ standard of living as here defined does not nec- 
essarily signify a decrease or an increase in their welfare; for the alteration of the indifference 
map makes simple comparison impossible. What is of import here, however, is not the signifi- 
cance for welfare of the change in indifference map, but the fact that although other conditions 


remain unchanged, the division of expenditure between X and Y is changed, and the formation 
of human capital is affected accordingly. 
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combinations of X and Y (whose respective quantities are measured along 
the abscissa and the ordinate) in respect to the purchase of which the con- 
sumer is indifferent, it being immaterial to him whether he receive 20 Y and 
20 X, 27 Y and 15 X, or any other combination lying on I,. Each other in- 
difference curve in Figure | joins together a set of equally attractive com- 
binations of Y and X. Each combination of X and Y on I, is preferred by our 
consumer to any combination on I,, and each combination on I, is preferred 
to any combination on I,, and so on, with combinations on higher curves 
being preferred to those on lower curves. (While a higher curve is preferable 
to a lower curve, there is no indication respecting the amount of preferabil- 
ity; for the indifference system is a means of making an ordinal but not a 
cardinal comparison of alternatives.) 

E,K, is a price line indicating an exchange rate of | ¥ @ 1 Y between 
X and Y; for the consumer’s income is equal either to OE, (= 40) units of 
Y or to OK, (= 40) units of X. Other price lines in Figure 1 are E,K, and 
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E;K;, with 1 X¥ @ 1 Y, and E,K;, with 1 X @ '/, Y. E,K, signifies that in 
effect | X¥ @ */, Y, since the consumer, when he purchases X at a nominal 
price of | X @ “‘/, Y, must also pay a 100 per cent unit sales tax. 

If a consumer with a given income to spend is absolutely free to allocate 
it as he would between two kinds of goods such as X and Y, he will so dis- 
tribute it as to make the marginal rate of substitution between the two co- 
incide with the exchange ratio ruling between them. For example: given 
price line E,K,, an allocable income equal to 40 Y, and indifference curve 
I,, the consumer’s most preferred position is at P, where the marginal rate 
of substitution between X and Y equals the exchange ratio obtaining be- 
tween them, namely, | ¥ @ 1 Y, and where he purchases 20 Y and 20 X; 
hence, if he purchased more X and less Y, or more Y and less X, he would 
find himself on a lower and less attractive indifference curve. 

Indifference curves may differ greatly in shape whilst possessing the neces- 
sary properties, for the difference in shape reflects the difference in the rate 
at which the marginal rate of substitution between X and Y changes. Thus 
the curves in Figure 1 indicate a greater substitutability of X for Y than do 
the curves in Figure 11, and hence within limits a greater expansion of the 
demand for X as its price falls. 

The relative orders of magnitude assigned X and Y in Figures 1 and 11 
are hypothetical, having been chosen for expositive convenience. American 
data suggest that, with the cost of living of a 2-person family equal to 100, 
the respective relatives for 3-person and 4-person families are, very roughly, 
117-129 and 133-154, the magnitude of the relatives varying inversely 
with that of the absolute level of the 2-person family. 

The indifference curves in Figure 1 imply that since X and Y are (within 
limits) imperfect substitutes for each other in the household system of living, 
the commodity whose relative price falls will be substituted for the other, 
but only within the indicated limits. For example, I, indicates the consumer 
to be willing, under the stimulus of an adequate modification of the exchange 
ratio, to give up Y for X so long as his holding of Y exceeds 6 units, and X 
for Y so long as his holding of X exceeds 10 units. The amounts, 6 Y and 
10 X, are minima, or threshold quantities, below which the consumer is 
unwilling to barter. Greater minima are associated with higher indifference 
curves (and higher incomes) in Figure 1. These minima, which reflect the 
consumer’s pattern of tastes, change as this pattern changes.'” 

The indifference map (or system of indifference curves) pictured in Figure 
1 depicts the pattern of tastes of a typical individual (or of the household he 
represents) and reveals how, given this pattern, he will respond to changes 


12. Thurstone (op. cit.) initially postulated continuous substitutability of the contrasted com- 
modities. For he assumed an indifference curve that is asymptomatic to the coordinates—a 


k k : ; ee 
curve of the general form Line . x =m, in which x, and x, are the quantities of the two com- 


modities (i.e., X and Y in the text above) entering into the several equally satisfactory collec- 
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tions lying on a given indifference curve, m is a constant designating the total amount of satis- 
faction represented by the indifference curve, and k, and k, are constants descriptive of the 
individual consumer and his preferences for commodities 1 and 2 and representing “‘the differ- 
ent rates at which satisfaction increases with increase in the amounts of” commodities I and 2. 
Thurstone arrived at the above assumed equation by postulating that the aggregate amount of 


; nds) 0K 
satisfaction yielded by a commodity grows in accordance with Fechner’s Law, with rs — =F 
ec 


and s =k log x + ¢, in which s = satisfaction, x = the amount of the commodity possessed, k is 
defined as above, and c is the constant of integration which here indicates the arbitrary origin 
or the amount of the commodity below which the owner will not barter. Empirical study re- 
vealed, however, that the indifference curves of his subject were not asymptotic to the coordi- 
nates, and that “all barter ceases entirely when the quantity of a commodity reaches a lower 
limit which the subject regards as a necessity.’’ To this minimum value (which is analogous to 
a threshold quantity that must be exceeded before barter can begin) for the one commodity 
corresponds the saturation value (see Allen, op. cit. [1934], pp. 112, 114-115) for the other. 
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in income and/or the exchange ratio between X and Y. Since indifference 
maps tend to vary with the individual, a given change in price or in income 
will evoke somewhat different responses from different individuals. The 
aggregate response of a whole society of individuals (or households) to a 
given change in price or in income will be a composite of the responses of 
the individuals forming that society. 

As was indicated in Section 1, we always assume, in the absence of any 
statement to the contrary, that the pattern of tastes—i.e., the indifference 
map—of each individual (or household) remains unchanged, and that 
changes in his purchases of X and Y are elicited solely by changes in his 
income and/or the exchange ratio between X and Y. It is not our intention 
to imply that a state cannot employ propaganda and/or force to produce 
taste changes conducive to more consumption of X and more childbearing; 
for this a state can do within limits. Our discussion is restricted, however, 
to a comparison of the effects of income and price-cut subsidies and to an 
appraisal of the consequences of restrictions upon the consumer’s freedom 
to divide his expenditure between X and Y. Therefore, we always postulate 
fixity of the individual’s indifference map or pattern of tastes. 


II] 


In this section we apply the indifference technique described, subject to 
three assumptions that are modified in later sections. These assumptions 
are: (a) the consumer is free to distribute his expenditure between X and 
Y as he chooses; (b) the advent of offspring does not modify the pattern of 
tastes (i.e., indifference map) of the household head; (c) X goods and serv- 
ices are sufficiently divisible and variable to permit analysis of consumer 
behavior in indifference terms. These assumptions do not impair our princi- 
pal findings, however. 

Let us begin with our consumer’s initial situation in Figure 1, described 
as Case (a;) in Table I. Herein he divides his income (the equivalent of 
40 Y) evenly between X and Y, purchasing 20 units of each at a price equal 
to 1 Y per unit of each. 

Let us now suppose that the state desires our consumer to increase his 
consumption of X from the 20 units (in Case [a,]) assumed to be approxi- 
mately sufficient for the maintenance of one child to the 40 required for the 
support of two children.'® The state determines to bring this about by means 


13. In Figure II and the relevant cases based thereupon, maintenance cost per child is as- 
sumed to be 15 X. We could equally well assume that the state sets as its objective, not the 
subsidization of the whole of the X-cost of each child beyond the first, but the subsidization of 
a fraction (constant or increasing) of the X-cost of each child beyond the first; but for the sake 
of convenience we have postulated the former objective. See note 28 below. 
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of a subsidy, whilst allowing our consumer complete freedom to divide his 
expenditure between X and Y howsoever he chooses. The state may 
select one or the other of two courses of action (i). It may subsidize the 
consumer directly, thereby increasing his income and activating his latent 
demand for additional units of X at the market price; or (ii) it may subsidize 
the sellers of X, thereby inducing and enabling them to reduce the relative 
price of X by the amount of subsidy per unit of X." 

Of the two courses of action indicated, (ii) involves a lesser outlay by the 
state than does (i), given that the sellers of X reduce its price by the amount 
of the subsidy, or at least by a sufficiently large fraction of the subsidy. 
Consider the behavior of a consumer with the indifference map presented 
in Figure I. An income subsidy of 40 Y is necessary to move him from P, to 
P,, induce him to increase his consumption of X from 20 to 40, and convert 
his situation from that of Case (a,) to that of Case (b,); for his income elas- 
ticity of demand for X is unitary. Twenty units of the subsidy are devoted 
to X and 20 are diverted to Y, the subsidy outlay per unit increase in_X being 
2 Y. By contrast, a subsidy of 20 Y, or | Y per unit increase in X, brings 
about a 20-unit increase in the consumption of X when the subsidy is paid 
to the sellers of X and causes them to cut the price of X from one to one-half 
Y; for within the relevant range the price elasticity of demand is unitary (see 
Case [c,]). Under the given circumstances, therefore, subsidy method (ii) 
is only one-half as expensive as subsidy method (1). 

There is a simple basic reason for the superiority of method (ii) to method 
(i),—for the fact that the aggregate money cost to the state of a price-cut 
subsidy is less than the cost of an equally effective income subsidy. An 
income subsidy produces only an income effect, and this may affect the 
consumption of X positively, negatively, or not at all; its influence in any 
given case will depend upon the form of the consumer’s system of indiffer- 
ence curves. If, on the contrary, a similar subsidy is employed to reduce 
the price of X, a double effect is produced: (a) the consumer’s real income 
rises in consequence of the fall in the price of X: (b) X is substituted for Y 
as a result of the fall in the price of X relative to that of Y. Effect (a), the 
income effect, as has been said, may or may not increase the consumption 


14. We suppose that both X and Y are produced under conditions of constant cost in an econ- 
omy in complete competitive equilibrium, and that, in respect of both X and Y, marginal cost = 
average total cost = necessary selling price in the absence of subsidy and/or taxes. In Cases 
(a;-e,) the cost of production of a unit of X equals that of a unit of Y; in Cases (a;,-g,,) the cost 
of production of a unit of X equals that of two units of Y. The amount of subsidy is reported by 
case in Table I, col. 11. When a direct income subsidy is employed, it is equal to the amount 
added to the initial income, and total income (in terms of Y) becomes equal to the initial income 
plus the subsidy. When a subsidy in the form of a price cut is employed, the total income of 
the household head (in terms of Y) is equal to what he and the government pay for the amounts 
of X and Y purchased by him (see Table I, col. 10); his subsidy is equal to the difference be- 
tween this figure and his initial income. When a tax is imposed upon Y, the proceeds are de- 
ducted from the subsidy figure given to yield the net cost of the subsidy (e.g., see Case [e;]). 
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of X; but effect (b), the substitution effect, will always increase the consump- 
ion of X. Suppose the price of X is cut 50 per cent and Case (a;) is thereby 
converted into Case (c,). Of the 20-unit increase in the consumption of X, 
8 result from the increase in income and 12 from the decline in the relative 
price of X.'° If indifference curve I, were so shaped and situated as to be 
tangent to the relevant price line'® at X¥ = 20 or less, the income effect would 
be zero or negative; but the substitution effect would still be positive. In 
view of the composition of X and Y and their relation to one another, it does 
not seem likely that a substitution effect in favor of X would be more than 
offset by an associated negative income effect; hence we do not consider 
such a Case. 

A unit tax upon Y may be employed to reenforce a cut in the price of X 
and to diminish the net cost to the state of executing a subsidy program; for 
the imposition of a unit tax upon Y diminishes its consumption, while the 
proceeds from the tax constitute an offset against the state’s outlay for a 
subsidy to sellers of X. For purposes of illustration, let us convert Case 
(a,;) into Case (e,). The consumer has an initial income equivalent to 40 Y, 
and it is desired that he increase his consumption of X from 20 to 40 units. 
If a tax of 1 Y is added to the initial price of a unit of Y © 1 Y) and its total 
unit cost to the consumer is thereby increased from one to two Y, it is neces- 
sary only to reduce the price of X from one Y to four-sevenths Y instead of 
to one-half Y as in Case (c,). For, since the unit tax upon Y exercises a sub- 
stitution effect against Y, a lesser reduction in the relative price of X is 
required to produce a given substitution effect in favor of X. Given (see 
Case [e,]) that a unit of X @ ‘/, Y and that the actual cost (= price plus tax) 
to the consumer of a unit of Y is 2 Y, the consumer purchases with his in- 
come (= 40 Y) 40 units of X at a cost to him of 22°/, Y and 84/, Y at a cost to 
him of 17'/, Y. In this instance, the tax upon Y has operated, in conjunction 
with the reduction in the relative price of X, to diminish the consumption 
of Y by 11°/, units (cp. Cases [a,;] and [e,]). The cost to the state of sub- 
sidizing a three-sevenths reduction in the price of 40 X is 17'/, Y, while the 
gain to the state from the tax upon Y is 8*/, Y. Accordingly, the net cost to 
the state is the difference between these two figures, namely, 84/, Y; and the 
net cost per unit increase in the consumption of X from 20 to 40 units is 
3, Y. (This case is representative in one sense of a usual effect of an increase 
in family size, namely, that the family’s consumption of Y declines.) 

The assertion that method (ii) is superior to method (i), made in this and 
later sections, relates only to the former’s greater economy as a means of 
bringing about an increase in the consumption of X. A consumer prefers a 
direct income subsidy to an indirect one in the form of a cut in the price of 
X, and one that he is free to divide as he chooses between X and Y to one 


15. See Figure I, points P,, and P, on I, and data in Cases (c;) and (d)). 
16. In Figure I as drawn, the actual price line is E,K,. 
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that he is not free to divide. In Figure I, P, and P,,, lie on the same indifference 
curve I, and therefore are preferred in the same degree over P, on I,; yet 
the cost in terms of Y of moving from P, to P, is 20 units, while that of mov- 
ing from P, to P,, is only 16 units. In Figure II, it costs (in terms of Y) 30 
units to move from P, on I, to P, on I,; but this cost would be only about 
15 units if the consumer were free to spend as he chose, in which event he 
would ascend to that point on I, which indicates a collection of approxi- 
mately 62 Y and 16'/, X. Accordingly, if the objective of a state subsidy be 
the augmentation of the individual’s satisfaction as well as his rate of con- 
sumption of X, the state, as a rule, can achieve this objective more eco- 
nomically if it employs a direct income subsidy (i.e., method [i]), together 
with freedom for the consumer to divide his subsidy between X and Y as 
he chooses. 

What has been said in the preceding paragraph may be made to bear upon 
the question of the comparative merits of subsidies in kind and subsidies in 
cash. If the objective of the subsidy be both the augmentation of the house- 
hold’s satisfaction and the stimulus of the formation of human capital, a 
given composite effect can usually be produced at lesser cost when the 
subsidy is in cash than when it is in kind. For every restriction upon the 
household head’s freedom to spend as he chooses diminishes the satisfac- 
tion-providing effect of a subsidy. If, however, the objective of the subsidy 
be the stimulation, at minimum cost to the state, of the formation of human 
capital, restrictions will have to be imposed upon the household head’s 
freedom to spend the subsidy. (Reasons for this conclusion are given in 
later sections of this essay.) Subsidies in kind entail greater restriction upon 
the use to which the household head may put the subsidy than do restric- 
tions which merely require him to exchange the subsidy for X but do not 
stipulate what specific kinds of X he must buy. The household head sets 
great store by this freedom. For the patterns of living obtaining within house- 
holds differ widely with regard to both their X and their Y components, and 
the head of each household will want to integrate his subsidized purchases 
of X with the system of living pursued by his household. The household 
head, therefore, will need to be relatively free respecting his expenditure of 
the subsidy upon X; and there will be a limit to the extent to which he finds 
subsidies in kind to be practicable and acceptable. It follows, therefore, that 
it will cost the state more to impart a given stimulus to the formation of 
human capital if the subsidy employed is wholly in kind than if it is in the 
form of special-purpose money (see Section IV) exchangeable only for X 
but not restricted as to type of X. 

Presumably, the subsidy that imparts a given impetus to human-capital 
formation at the lowest cost to the state is one which combines payments 
in kind with subventions in the form of cash rebates (i.e., price-cuts) that 
must be expended upon unspecified X goods and services. For some X 
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goods and services are collective in character (e.g., nurseries, education, 
recreation, forms of medical care) while certain others are more likely to 
be used as intended if they are received in kind.'” 

In this section, we have demonstrated that, when the consumer is free to 
divide his income between X and Y as he chooses, it costs the state less 
to induce a given increase in the consumption of X by subsidizing the sellers 
of X and enabling them to reduce its price by the amount of the subsidy than 
by directly augmenting the income of consumers while holding the price of 
X constant. It has also been demonstrated that the cost to the state can be 
further reduced by imposing a unit tax on Y and thereby introducing a sub- 
stitution effect against Y. Finally, it has been shown that a subsidy in kind 
is less economical than a subsidy that is partly in kind and partly in the form 
of special-purpose money that enables its receiver to purchase X goods and 
services at reduced prices. 


IV 


A state bent upon increasing the rate at which human capital is formed 
will not usually allow the household head complete freedom of choice in his 
expenditure of the subsidies given him. As a rule, the state will aim to maxi- 
mize the stimulus imparted by a given subsidy expenditure. It will do this 
by making the amount of subsidy distributed to a household depend upon 
the number of children, actual and/or in prospect,'® belonging to the house- 
hold. It is supposed, in this section, that the state seeks to maximize the 
impetus its subsidy program gives to the consumption of X and therefore 
to the formation of human capital. 

It is assumed that the state, as a means toward maximizing the influence 
of its subsidy program, employs a special-purpose money, or stamp- 
money, applicable only to the purchase of X goods and utilizable only by 
heads and other qualified members of households to whom it has been dis- 
tributed by the state. This money may be designed in one of two possible 
ways to confer benefits upon its qualified recipients. (i) It may constitute a 
direct supplement to the recipient’s income, to be utilized by him to pur- 
chase X goods and services at going market prices and thus raise his rate 
of consumption of X by some quantity g above an initially stipulated rate r. 
(ii) It may empower its possessor to purchase X goods and services at some 
stipulated discount!'® below going market prices and thus in effect stimulate 
him to raise his rate of consumption of X by some quantity q above an ini- 

17. It may also be that some kinds of X which are not collective in character nonetheless can 
be supplied at lesser cost and perhaps at greater convenience when in kind than when obtained 
through the expenditure of special-purpose money. 

18. The phrase in prospect covers relevant expenses preceding pregnancy and birth. 


19. The magnitude of this discount will vary with amount of the subsidy to which a consumer 
is entitled. If this amount is made contingent upon the number of dependent children the con- 
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tially stipulated rate r. Each method thus provides the recipient with an 
increase in income subject to restrictions respecting its use: (i) consists in 
a direct addition to the recipient’s income of special-purpose money ex- 
pendable solely upon_X;; (ii) is an indirect income subsidy, conveyed in the 
form of special-purpose money that confers upon eligible recipients the right 
to purchase X at a stipulated discount. This stamp-money, whether type (i) 
or (ii), upon being received from supposedly qualified possessors by quali- 
fied sellers, is presented by the latter to agencies of the state for conversion 
into de facto lawful money (i.e., currency and demand deposits). 

It will now be demonstrated that method (ii) tends in practice to be a less 
expensive means of importing a given stimulus to the consumption of X and 
therefore to the formation of human capital than is method (i). For purposes 
of illustration, we shall utilize Figure II and Cases (a,,—g,;) based thereupon 
(cf. Table I). We begin with a consumer in Case (a;;) situation, who receives 
an income equivalent to 80 Y, of which he spends 50 units upon Y and uses 
30 to purchase 15 units of X, the amount required for the maintenance of 
his one child. It is desired that he increase his rate of purchase of X by 15 
units, to 30 on the assumption that if he does this he will increase the num- 
ber of his children from one to two. In the terms of the preceding paragraph 
the initial 15 X corresponds to r, the additional 15 to g, and the eventual 
30 to r+ q. The condition of the consumer’s receiving a subsidy of type (i) 
or (ii) is that he continue in effect to purchase 15 units of X out of his pre- 
subsidy income of 80 Y and to use the entire subsidy to purchase 15 addi- 
tional X. 

Superficial analysis suggests that it costs the state as much to convert 
Case (aj) into Case (b,;) by means of method (ii) as to convert Case (aj) into 
Case (c,,) by means of method (i); for in both instances the consumer, in 
response to subsidies of like amount, moves from P, on I, to P, on I,. 
Method (i) requires that the state give our consumer a subsidy of stamp- 
money equal to 30 Y, which he must exchange for 15 X in addition to the 
15 he has already been purchasing. His consumption of X is augmented 
from 15 to 30 at a cost of 2 Y per unit increase in X. Method (ii) requires 
that the state give our consumer stamp-money equal in purchasing power 
to 30 Y, all of which must be applied to the purchase of X. Use of this money 


sumer has in actuality or in immediate prospect, and if, as in the discussion that follows, the 
subsidy begins with the second child, is doubled when there are three, trebled when there are 
four, etc., the discount will vary directly with the number of children. If the cost of maintaining 
a child be r, and if a subsidy in the form of reduced prices equal to r be allowed for each child 
beyond the first, then the real price-index of X, after allowing for the discount conferred by the 
stamp-money, must vary as follows: 1 child, 100; 2 children, 50; 3 children, 33'/;; 4 children, 
25; and so on. In general, if n be the number of children, the required price index is 1/n(100). 
For administrative purposes, method (ii) requires that distinct types of stamp-money be issued 
to those with 2, 3, 4, etc., children (actual or in immediate prospect), and that each type entitle 
the qualified possessor to the amount of discount respecting X allowed to a family head with 
the number of children indicated by the type of stamp-money he presents. 
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enables the consumer to purchase at 50 per cent below the going market 
price the X items to which it is applied, and the whole of the subsidy enables 
him to purchase with his own 30 Y not 15 X as in Case (a,) but 30 X.”° It 
thus costs the state 30 Y to reduce the price of X 50 per cent and thereby 
enable the consumer to increase his consumption of X from 15 to 30; the 
outlay by the state per unit increase in X is 2 Y just as under method (i). 

Further analysis suggests, however, that in practice method (ii) will be 
less expensive, for it exposes the consumer to less pressure from his private 
or household pattern of tastes to violate the condition that he increase his 
consumption of X by the required amount?! than does method (i). When 
method (i) is employed, the consumer moves from P, to P, on I, and price- 
line E,K,. Position P, is not a stable one, and the consumer will tend to 
move from it in proportion as he is disposed to violate the condition that he 
consume 30 units of X. If he were free to divide his income-plus-subsidy 
(= 110 Y) between X and Y as he chose, he would move along price-line 
E,K, until he reached P, which also lies on the highest indifference curve 
(1,) to which an income equivalent to 110 Y can elevate him when 1 X @ 
2 Y. P, is a point of stable equilibrium at which he purchases 70 units of 
Y and only 20 units of X. Two-thirds of the subsidy (~ 30 Y) has been 
diverted to the purchase of Y (see Case [e,, |); in fact, if the consumer were 
free to purchase as he chose, he would not purchase 30 X until his aggregate 
income approximated 170 Y (see P, on I, and E,K, in Figure II, and Case 
[gn ]). 

When method (ii) is employed, the consumer moves from P, to P, on 
I, and price-line E,K;. P, is not a stable position, and the consumer will 
move from it if he is disposed to violate the condition that he purchase 
30 X at the reduced price.” If he were to divide his income as he chose 
between X and Y he would move from P, along E,K; to P,; on I, the highest 
indifference curve he can reach with an income equal to 80 Y and 1 X¥ @ 
1 Y. At this point, he purchases 57 Y and 23 X, using a part of his benefit 
from the reduction in the price of X to purchase 7 more units of Y (see 
Case [d,,]). If he were free to purchase as he chose, he would not purchase 
30 units of X unless its unit price were reduced to two-thirds Y (see Case 
[fin]). 

In view of what has been said, method (ii) is more efficient and less ex- 

20. In this instance, we require the consumer to behave as if his elasticity of demand for 
X is unity within the relevant range whereas the consumer postulated in Figure | voluntarily 
exhibited an elasticity of unity in his demand. If the consumer’s elasticity of demand for X 
exceeded unity, he would increase his consumption of X by 15 in response to a less-than-50 
per cent in the price of X, diverting some of his Y to the purchase of X. If the consumer looked 
upon X as a negative complement to Y, he would increase his consumption of X by 15 only 
if the aggregate value of his subsidy exceeded 15 X¥ (= 30Y). 

21. I.e., 15 in the cases under consideration. 


22. If his elasticity of demand for X were unitary through the relevant range, the consumer 
would voluntarily purchase 30 instead of 15 X upon the reduction of the price of X from two 
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pensive in practice than is method (i) even though in an ideal world, in which 
stipulated conditions were always complied with, the two methods would be 
alike in cost and effect. In the real world, the consumer enjoying subsidy 
(ii) tends to move from P, towards P;, whereas the consumer enjoying 
subsidy (i) tends to move from P, towards P,. The strength of this tendency 
to move is conditioned by the composition”* of X, by the force of the moral 
and legal obligation’? the consumer feels himself under to conform fully 
to the condition that he purchase and use 30_X in his household and in no 
wise secretly exchange some of his subsidy for Y, and by the degree of 
instability surrounding the consumer’s position at P,. Of import here is 
this last factor. Let us therefore compare (i) and (ii) under ceteris paribus 
conditions. P, lies on a higher indifference curve than does P,. Therefore, 
our Consumer experiences greater pressure from his pattern of tastes, under 
method (i) than under method (ii), to violate the condition of his receiving 
the subsidy and divert a part of it from the required purchase of X to the 
prohibited purchase of additional Y. The imposition of a tax upon Y, while 
it generates a substitution effect against Y and thus strengthens whichever 
method it is combined with, does not alter the basic fact that (ii) is inherently 
superior in practice to (i). 

Comparison of the analysis in this section with that in the preceding 
section indicates that, irrespective whether (i) an income subsidy or (ii) 
a price-cut subsidy is employed, a given subsidy tends to produce a greater 
effect when the consumer is denied complete freedom of choice than when 
he is permitted it. Our analysis in this section leads also to a conclusion 
consistent with our finding in the preceding section: that in practice it is 
more economical for the state to subsidize the formation of human capital 
by reducing the price of X than by adding directly to the incomes of eligible 
families. 


V 


In this section, we examine further two assumptions underlying the pre- 
ceding analysis and presentation. 


(i) It has been assumed that X and Y are continuously substitutable for 


to one Y. Such a situation was represented in Figure I. In Figure II, however, the price elastic- 
ity of demand for X is less than unitary. 

23. Many goods and services (e.g., many foodstuffs, shelter, etc.) used by children and there- 
fore describable as X are also used by adults and therefore describable as Y to the extent 
that adults use them. Let us call this last subcategory X, and label all the rest of X as X,. 
Accordingly, since consumers will be more disposed to violate the condition of their receiving 
the subsidy in respect to X, than in respect to X,, and since it is easier to divert XY, than X, 
to adult members of the household, the overall tendency to violate the condition of nondiversion 
of the subsidy will vary directly with the ratio of X, to X,. This ease of violation might be 
reduced somewhat through the use of distinct kinds of stamp-money for X, and X,,. 

24. The force of this obligation to comply may be reenforced by legal and other sanctions. 
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one another along each indifference curve,”° and that the curve representing 
the individual’s demand for X is continuous. This assumption, however, is 
not valid, as a rule. Presumably, the demand for X will be elastic only within 
narrow ranges if income (in terms of Y) and number of children are held 
constant, while it will tend to vary in proportion to the number of children 
if income and price are held constant.”® In general, the individual household 
head’s Marshallian demand curve for X will tend to be discontinuous, or 
step-like, in character, the quantity taken remaining relatively constant until 
the price of X has fallen sufficiently to activate the consumer’s latent de- 
mand for an additional child and thereby generate a large increment in his 
rate of purchase of X.°’ This quality of discontinuity will be accentuated, 
furthermore, by the condition to which the consumer must conform to be 
eligible to purchase X at reduced prices, namely, that he purchase a stipu- 
lated amount of X at the reduced prices, the amount depending upon or 
being a multiple of the number of his children, actual and in immediate 
prospect. 

The discontinuity characteristic of individual curves of demand for X 
does not affect the subsidy program appreciably, since the real precondition 
to a consumer’s receipt of a given subsidy is the number of dependent chil- 
dren he has in reality and/or in immediate prospect. When (as was assumed 
in Section III) consumers are free to divide their expenditures between X 
and Y as they choose, the curve representing the aggregate demand of all 
consumers for X will be continuous if their number, together with inter- 
individual variation in indifference maps, is great enough. When, however, 
the price-cutting subsidy program assumes the form outlined in Section IV, 
the aggregate demand curve will not be completely continuous. Nonethe- 
less, it will remain true ceteris paribus that in a society of many and diverse 
individuals each improvement in the terms on which X is to be had in terms 
of Y will induce some families to undertake to increase the number of their 
children, while each worsening of the terms will exercise a dampening in- 
fluence upon the effective demand of families for additional X and offspring. 
Therefore, if the average annual number of births is too great or too small, 
the state may seek to diminish or to augment their number by decreasing or 
increasing its contribution and thereby increasing or reducing the price of 


25. This continuity of substitutability is restricted to that portion of the indifference curve that 
lies between the threshold quantities of X and Y (see note 12 and text above). 

26. The relations among commodities are more complex in reality than the above discussion 
suggests. Thus, if income and price are constant, an increase in the number of dependent chil- 
dren tends to be accompanied by a reduction in saving, a substitution of X in general for Y in 
general, and a substitution of some kinds of X for other kinds of X. The manner in which con- 
sumption data are reported does not permit a detailed empirical account. The available evi- 
dence is consistent with what has been said, however (e.g., see references in note 2 above). 

27. The same reasoning applies if price is held constant while income is increased in terms 
of Y: the increase in income will not be followed by much of an increase in the purchase of X 
until total income has been increased enough to activate the consumer’s latent demand for an- 
other child and thereby generate a large increment in his rate of purchase of X. 
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X to eligible households. Likewise, if the state finds some groups contrib- 
uting too many or too few births, it may worsen or improve the terms under 
which the members of such group obtain X.?* 

(ii) It has been assumed that the advent of an additional child does not 
modify the consumer’s indifference map. But this assumption is not wholly 
valid since it postulates greater rationality, foresight, and knowledge of the 
household’s present pattern of tastes than the representative household 
head has. Empirical study would probably reveal that in most cases the ad- 
vent of a child does modify the household head’s indifference map some- 
what, rendering it more favorable to the purchase of X and less favorable 
to that of Y; for such advent usually commits the householder to a greater 
diversion of expenditure from Y to X than was foreseen at the time the ad- 
vent was planned.”’ Since the amount of subsidy required to impart a given 
stimulus to reproduction varies inversely with the lack of foresight in a 
population, and since the advent of a child tends to modify the indifference 
map in favor of X, lack of foresight may operate within limits to reduce the 
cost of forming human capital of given quality. The conclusions reached in 
this paper are not substantially affected, however, by operations of the 
tendency of patterns of tastes to change somewhat in favor of X. 


VI 


In this section, our findings are presented. Our main purpose has been to 
discover what types of family allowances or subsidies are most economical 
in terms of their effects upon the rate at which human capital is formed (i.e., 
the rate at which children are reproduced and reared to adulthood). We have 
concerned ourselves, moreover, only with methods designed rather to oper- 


28. Let 1 X¥ @ 1 Y; let r denote the cost of maintaining a child; let g,, g;, and q, denote the 
contribution of the state, respectively, to the support of the second, third, and fourth children, 
and n the number of dependent children (actual and/or prospective). If, irrespective of its sub- 
script, g =r, the contribution of the state will be (n — 1)r; the discount will be J — J/n; and the 
consumer will not be compelled by the advent of second and later children to diminish his con- 
sumption of Y, but will behave as if his elasticity of demand for X is unitary. If the preceding 
arrangement is too expensive, or produces too many births, the state’s contribution may be 
reduced. Let q, = '/,r, g; = */,r, and q,=r. Then the two-child family enjoys a price discount on 
X of one-sixth below market, the advent of the second child reducing the family’s consumption 
of Y by %,r. The advent of a third child increases the discount on X to one-third and further 
reduces the family’s consumption of Y by '/,r. The advent of the fourth child causes no further 
reduction in the consumption of Y, the discount on X rising to one-half. If this second arrange- 
ment does not stimulate enough reproduction, the values of g, and q, may be raised. If r has 
been assigned a value in terms of X that is not sufficient to cover the maintenance cost of a 
dependent child, the value of r may be increased, accompanied if necessary by appropriate 
adjustments in qg, and q,. If some particular group is producing too many or too few births, ap- 
propriate adjustments may be made in the r and q values assigned to it. Presumably, if special 
r and q values are assigned to subgroups in the population (e.g., members of selected profes- 
sions, or individuals whose biological heredity is rated superior), this differential treatment can 
best be administered through the use of distinct types of stamp-money for such subgroups. 


The Formation of “Human Capital” 237 


ate within a given pattern of tastes than to change this pattern, and we have 
ruled out methods which seek to alter the tastes of a people through force, 
repression, or propaganda. We have divided all consumer goods and serv- 
ices into two types, X, which are complementary to the formation of human 
capital, and Y, which comprises all other consumer goods and services; and 
we have assumed that whatever causes the productive power of a nation 
to be shunted toward the formation of X, particularly if away from the crea- 
tion of Y, is conducive to an increase in the rate at which human capital 
is formed. 

In consistence with our previous analysis, we have defined as superior 
those types of subsidy which divert productive agents to the creation of X 
(and hence the formation of human capital) without at the same time appre- 
ciably increasing the Y income of the subsidized households, or substan- 
tially modifying their patterns of tastes. Our specific findings regarding 
methods of subsidy, formulated in terms of X and Y, follow: 

1. If the household head is free to divide the subsidy he receives between 
X and Y in whatever manner he chooses, a given increase in the consump- 
tion of X can be produced more cheaply by subsidizing the sellers of X and 
reducing its relative price than by directly subsidizing the incomes of the 
purchasers of X and holding the price of X constant. In the former case, the 
substitution effect will certainly favor X, and the income effect may favor it, 
whereas, in the latter case, there is only an income effect that may favor X. 

2. As a rule, a given subsidy, whether designed to increase the house- 
holder’s income directly or to reduce the price at which he may purchase 
X, will cause a greater increase in the consumption of X when the recipient 
of the subsidy, as a condition of its receipt, is required to spend the subsidy 
upon X than when he is not so obligated. 

3. If the condition described in 2. is not met and part of the subsidy is 
diverted from X to Y, the rate at which human capital is formed is not im- 
mediately affected adversely in terms of quantity, since receipt of the sub- 
sidy is contingent upon the recipient’s having a stipulated number of chil- 
dren.*° The quality of the human capital being formed tends to be adversely 

29. A subsidy program could affect the cultural pattern of a people as distinguished from the 
living standards of individual households, and this effect in turn would further modify living 
standards. In the late nineteenth and the twentieth centuries a change of this sort took place, 
although in a manner to strengthen rather than to weaken antinatalist motives; for, as Glass 
(op. cit., PP. 371-372) has shown, the circumstances which initiated the trend towards smaller 
families altered the economic and cultural pattern of the community and consequently operated 
with “‘cumulative intensity.” In like fashion, an increase in the relative number of families with 
2-4 children issuing out of a subsidy program would be accompanied by adjustments in the 
character of housing and the structure and purpose of some institutions and, in some measure 
(see [10] in Section VI), by a diminution in the consumption of Y; and these changes would 
render the community more favorable ceteris paribus to the formation of human capital. 

30. It is implicitly assumed that the reduction of the consumption of X does not increase 


mortality among dependents. In the longer run, the diversion of subsidy to Y, if it raises the 
household’s standard of living, will tend to make a given subsidy program less effective. 
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affected, however, for as a result of the diversion, the input of X per de- 
pendent per time period is reduced below the quantity deemed necessary. 

4. A householder, when subject to the condition described in 2., will be 
more disposed in practice to conform to it if he receives his subsidy in the 
form of a reduction in the price of X than if he gets it in the form of a direct 
addition to his income with the price of X unchanged. In fact, if the price- 
elasticity of the householder’s demand for X is great enough, it is unneces- 
sary to impose the condition described, since he will automatically conform 
to it. 

5. A subsidy in the form of X (i.e., a subsidy in kind) is a particular type 
of subsidy subject to the condition described in 2.; it is superior, in terms of 
the household head’s response, to a subsidy in the form of a cut in the price 
of X insofar as a subsidy received in the form of X is less easily and less 
likely to be exchanged surreptitiously for Y than is a subsidy received in the 
form of stamp-money conferring the right to purchase X at a discount. If 
the two types of subsidy are equal, in terms of the household head’s re- 
sponse, while the subsidy in kind permits greater economies of scale and 
administration, the subsidy in kind is superior in overall terms. In practice, 
however, a subsidy program including both types is superior to one consist- 
ing of either type alone; for the household head prefers freedom respecting 
his purchase of many kinds of X.*! 

6. The imposition of a tax upon Y will generate a substitution effect 
against Y and in favor of X, and thus reenforce the stimulation through sub- 
sidy of the consumption of X. 

7. If a state seeks a given increase in the rate of human capital formation 
at the lowest possible cost, it will make use of a combination of price-cuts 
respecting X, subsidies (in kind) of X, and taxes upon Y. This is the only 
combination with any chance of success in a low-income state. 

8. If the objective of the subsidy program is both to augment the rate of 
human capital formation by stimulating the consumption of X and to in- 
crease the welfare of the nonchild members of the household by increasing 
their consumption of Y and thus raising them to higher indifference levels, 
this double objective can be most effectively accomplished by giving the 
household head a direct and adequate income subsidy and allowing him to 
divide it between X and Y in whatever proportion he prefers. 

g. It is not valid to argue that, because every individual prefers a cash 
subsidy which he may spend as he chooses to one of like magnitude which 
he is required to spend in certain ways, a cash subsidy is the most efficient 


31. A subsidy-receiver will almost certainly prefer to have some X (say X,,) in kind because 
of the resulting convenience and economy. But, for reasons indicated (see note 17 and text), 
he prefers to be free to select other types of X (say X ,) and integrate his purchases thereof with 
the household’s pattern of living. Even though a household head were disposed to comply 
fully with the nondiversionary condition (see [2.] above), he would prefer, as compensation 
for a given amount of human capital formation, a somewhat smaller subsidy in the form of 
X,;,. and X, to a larger subsidy in kind only. 
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means of stimulating the formation of human capital. It is true that a mark- 
edly foresightless individual will greatly underestimate the X costs of off- 
spring and will, therefore, be more stimulated to procreate by a cash subsidy 
which he is free to spend as he chooses than by a type of subsidy which he 
must take in the form of X. But it is also true that the formation of human 
capital calls for continuous and adequate consumption of X during the years 
of dependency. Hence the household head must be continuously motivated 
to purchase X; and this motivation is most economically supplied by a 
combination of subsidy in the form of X and subsidy in the form of reduced 
prices for X. Recourse to such a combination rather than to a cash subsidy 
tends to operate somewhat selectively against the relatively foresightless. 

10. Given that recipients of subsidies comply with the condition specified 
in 2. above, a program of subsidies will not raise the scale of living (i.e., 
consumption of Y) of the subsidized households if (i) the population being 
homogeneous and consisting of households that respond identically to sub- 
sidies, the subsidies are not greater than necessary, or if (ii), the population 
being heterogeneous and consisting of households that respond differen- 
tially to subsidies, the subsidy program is made perfectly discriminatory in 
that no family is given a subsidy greater than necessary. Neither of these 
qualifications can be met, however. A population consists roughly of two 
groups: (a) families which would have produced the same or nearly the same 
number of children even in the absence of the subsidy program; and (b) fami- 
lies which produce some or all of their children in consequence of the sub- 
sidy program. The Y consumption of the (a) group will increase as a re- 
sult of the subsidy program, though not by the full amount of the subsidies, 
for the state in effect will relieve the families of providing as much X out 
of their own means as they would have provided in the absence of sub- 
sidies, and a part of this saving will be spent for Y. If the subsidy falls 
appreciably short of the estimated average cost of producing a child, the 
(b) group will have to make up the difference —largely by diverting expendi- 
ture from Y to X, and their consumption of Y consequently will decrease. 
Only as the subsidy approaches the estimated average cost of a child 
does a tendency to divert some of the subsidy from X to Y become sig- 
nificantly manifest, with the strength of this tendency dependent upon 
the size of the subsidy and the disposition of the receiving families not to 
comply with the condition that the subsidy be devoted to X. The total effect 
of the subsidy program, particularly its net effect upon the consumption of 
Y, varies directly with the magnitude of the subsidy and with the ratio of the 
number of (a) to the number of (b) families. The effect of a subsidy program 
upon the standard of living (i.e., the relative desire for Y, ceteris paribus) 
is less easy to determine; presumably it would change, in so far as it did 
change because of the subsidy program, in the same direction as the scale 
of living. 

11. The instrument most suited to carry out that part of the subsidy pro- 
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gram which cannot best be effected by means of a distribution of X in kind 
iS a special-purpose money or stamp-money that conveys to the eligible 
holder either a claim to a given amount of X goods and services, or the right 
to purchase X at a given discount below market prices, the magnitude of 
the subsidy depending upon the receiver’s number of children (and possibly 
other qualifications). The use of special-purpose money gives the recipient 
considerable freedom of choice respecting kinds of X while making non- 
compliance with the conditions of the subsidy difficult; it facilitates the 
combination of other socio-economic programs (e.g., the sale of “surplus” 
commodities) with the program of subsidies designed to augment the rate 
at which human capital is formed. Finally, just as the special-purpose money 
is differentiated according to the number of children of the recipient, so 
also may it be differentiated according to some other classification of the 
society intended to modify existing differentials in rates of natural increase 
(e.g., stimulate growth in professional groups, among those with “superior” 
biological heredity, etc.). 

12. While it is not possible with the methods of analysis employed to 
determine the effects of the several types of subsidy upon the taste patterns 
of households, there seems to be no reason for supposing that, if effects 
upon taste patterns were taken into account, the above appraisal of the 
several methods would have to be modified significantly. 


Measures of Population Maladjustment 


Two approaches commonly are made to the measurement of population 
maladjustment. The one seeks answer to the question, What degree of popu- 
lation maladjustment obtains? The other seeks answer to the question, Is 
population growth operating to increase or decrease the degree of popula- 
tion maladjustment? 

These two approaches tend to be confused. It is frequently inferred that, 
because a precise answer cannot be obtained to the first question, a satis- 
factory answer cannot be gotten to the second. In a sense, therefore, the 
confusion is somewhat analogous to that prevailing before the older utility 
economics, with its postulation of cardinally measurable utility, gave place 
to the newer welfare economics with its emphasis upon ordinal preference.! 
It will be argued that even though we cannot obtain a precise answer to the 
first question, we can satisfactorily answer the second and reach conclu- 
sions of significance for public policy should the attainment of certain 
values be the declared objective of public policy. 

This paper consists of six sections. I is devoted to the meaning of popula- 
tion maladjustment and II to a review of some proposed measures of 
population maladjustment. III is given to a description of a measure that 
should prove especially sensitive to changes in the degree of population 
maladjustment, while IV is concerned with the influence of population 
growth upon progress in per capita income via the medium of capital forma- 
tion. In V the significance of a country’s or a region’s size for the analysis 
of population maladjustment, a subject ignored in the first four sections, is 
considered. It is concluded in VI that, although ambiguities may in practice 
surround any index of population maladjustment, the indicators available, 
if employed jointly, are adequate to discover the direction of change in the 
degree of population maladjustment even though they may not serve to 
disclose empirically the degree of maladjustment actually obtaining. 


The concept of population maladjustment presupposes that the actual 
population of a country may differ in size from the population which, had it 
been attained, would be of ideal or optimum magnitude? for the country in 
question. Let us, following Dalton,* make A represent the actual population, 


1. See J. R. Hicks, Value and Capital, London, 1939, Part I. 

2. For a recent excellent account of the optimum concept see M. Gottlieb, The Theory of 
Optimum Population for a Closed Economy, Journal of Political Economy, LIII, 1945. pp. 
289-316. See also note 5 below and Gottlieb’s paper cited in note 10 below. 

3. See H. Dalton, The Theory of Population, Economica, VIII, 1928, pp. 28-5o. 
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O the optimum population, and m the degree of maladjustment. Then 


a 


O 


with the value of m being zero, positive, or negative according as the actual 
population is equal to, in excess of, or below the optimum in magnitude. 

The concept of optimum population presupposes that there exist varia- 
bles, the magnitude of any one of which (given that the other determinants 
of the variable in question are in effect held constant) varies with the mag- 
nitude of the population of a country, being a function of (among other 
determinants) this magnitude. Let us call this variable V and represent its 
average and its incremental values by V, and V,,, respectively. Let us call 
the population magnitude D, and the other determinants of the variable 
under consideration D,, D,, ..., D,. Then the form of V in whose maxi- 
mization we are interested, namely, V,, equals f(D,, D,, Dz, ..., D,). The 
optimum value of the population magnitude is that value of D, at which 
(given the values D,, D,, ..., D, in so far as these values are independent 
of the value of D,) V, =V», and, therefore, the value of V, is ata maximum. 
A maximum value for V, may be associated with a single value of D, or 
with a range of values for D,. In the former case we have a single population 
optimum, the values for the other determinants of V, being given, while in 
the latter case we have a range of optimum values (i.e., an optimum range). 
In both cases the value of V, will be less sensitive to changes in D, in the 
neighborhood of the optimum value or range for D, than in neighborhoods 
somewhat removed from the optimum. In other words, if D, is measured 
along the x-axis and V, is measured along the y-axis, then, while the increase 
in the value of D, is accompanied at first by a rise and then by a fall in the 
value of V,,, the rate of change in the value of V, is lowest in the neighbor- 
hood of its maximum value. 

If not one maximum value but a range of quite similar values is obtained, 
the introduction of a time dimension may still permit the selection of a single 
value that is to be preferred to the others lying within the range. It will per- 
mit this when each of the values within the range takes on a unique value 
upon being redefined in terms of time. Consider, for example, a variable 
such as per capita net output or income. As A. B. Wolfe has pointed out, 
the desideratum is not the largest short-run per capita value but the largest 
comparatively permanent per capita value. It follows, on this definition, 
that the smallest population consistent with the maximization of per capita 
output or income over the very long run is the preferred optimum, since, 
other things equal, the smaller the population, the less rapidly will depleta- 
ble and nonreplaceable resources be used up. Of course, if some other 
method of giving weight to the time dimension is employed, a somewhat 
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different answer may be obtained, but even so the range of choice will be 
very much narrowed. 

The variables whose magnitude is sensitive to changes in the magnitude 
of the population are many in number, with some being of considerable 
social significance and others of little or no importance. Among the varia- 
bles usually deemed of significance are military strength, expectation of 
life at birth, per capita net output, per capita objective welfare, and per capita 
subjective welfare. Accordingly, what constitutes the optimum population 
magnitude turns on the variable being maximized, since the maximum point 
for any one variable does not coincide, in respect of size of population, with 
the maximum point of each other variable. Thus the military optimum will 
be greater than the net per capita output optimum, while the population 
magnitude compatible with maximum life expectancy probably both ex- 
ceeds and falls short of the per capita objective welfare optimum, there 
apparently being a considerable range of population magnitudes within 
which life expectancy is insensitive to changes in population size.? 

In this paper the only index in terms of which we shall define optimum 
population is net output per capita over a suitable time period. This index 
is preferred to one formulated in terms of per capita objective welfare, since 
objective welfare depends upon net output, the proportion of output devoted 
to consumption, and the rate of time preference assumed to rule. Net output 
per capita is to be preferred also to subjective welfare per capita for a num- 
ber of reasons, but principally because, the distribution of output being 
given, subjective welfare is positively correlated with net output, probably 
progressing much in the manner of some root of net output. Subjective wel- 
fare is somewhat more highly correlated with net output, of course, when 
consumption is ordered according to scientifically established principles 
(in so far as such ordering is possible) than when this is not the case.°® 

For purposes of expositive simplicity it is assumed that the distribution 
of the net product is independent of the magnitude of the actual population 

4. Health, morbidity and life expectancy are both interrelated and associated, on an individual 
or a geographical basis, with per capita income. The data on income and life expectancy suggest, 
however, that if life expectancy is measured along the y-axis and per capita income along the 
x-axis, the relationship between the two variables will be rather logistic in character, the re- 
sponse of life expectancy to changes in income being much greater at the intermediate than at 
the more extreme values for income. 

5. On the income and the welfare population optima see E. F. Penrose, Population Theories 
and Their Application with Special Reference to Japan, Stanford, 1934, chaps. 2-3, and my 
France Faces Depopulation, Durham, 1938, pp. 273-277. On the history of the theory of the 
optimum see S. S. Cohn, Die Theorie des Bevélkerungsoptimums, Marburg, 1934. On optimum 
theory generally see also I. Ferenczi, The Synthetic Optimum of Population, Paris, 1938; 
R. Mukerjee, The Political Economy of Population, London, 1943; A. Sauvy, Richesse et 
Population, Paris, 1944: and many of the writings of C. Gini. Some of the problems involved 
in evaluating the significance of national income data and therefore of importance to students 
of optimum theory are treated by P. A. Samuelson in Evaluation of Real National Income, 


Oxford Economic Papers, II, 1950, pp. 1-29. 
Because the significance, in terms of the psychic or subjective welfare of the individual, of 
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and, in so far as our analysis requires, is unaffected by changes in the popu- 
lation magnitude. This assumption, while conceivable, is not very probable. 
For, under most institutional arrangements, income tends to be distributed 
somewhat more equally when the size of the population is below or in the 
neighborhood of the per capita net output optimum than when it is larger. 
The distribution of income making for the maximization of welfare is that 
one which, given the distribution throughout the population of both pleasure- 
machine capacity and the disposition to exercise effort economically, gives 
rise to the appropriate equilibrium between effort-oriented and welfare- 
oriented division of the product.® 

A crucial question posed by the definition of m is the stability of the mag- 
nitude of O. J. S. Mill looked upon this magnitude as not likely to change. 
Students of economic history, on the contrary, have observed that the evolu- 
tion of economic societies served to enlarge the population optimum for 
various countries, at least until the Industrial Revolution became far ad- 
vanced. (They sometimes overlooked the significance of exchange relations 
and the spatial requirements of politico-economic viability to which we give 
attention below.) It is still often asserted that (even with exchange relations 
given), technological change makes for the increase of the optimum magni- 
tude. Presumably this assertion involves confusion of the spatial with the 
population optimum, for there is no convincing evidence to the effect that 
technological change is continuing to enlarge the population optimum even 
though it does operate to elevate output per capita. 


I] 


Four measures have been employed in the past to measure the degree of 
population maladjustment supposedly obtaining when the optimum popula- 
tion is defined in terms of net output per capita or a comparatively similar 
index: (a) the movement of per capita net output or income; (b) the index of 
employment; (c) the terms of international trade of the country under analy- 
sis; and (d) the state of returns. Of these measures (a) has been most fre- 
quently fallen back upon, it having been customary, ever since Malthus’s 
day, to interpret an increase in per capita income as evidence of a decrease 
in population maladjustment. 


income expressed in terms of supposedly constant or comparable dollars turns on many factors 
which are not caught within the statistical net, and because many of these factors probably are 
fairly constant from one to another region, country, or other locational situation, we must sup- 
pose that international and other interlocational differences in per capita subjective welfare 
must be far less pronounced than the estimated differences in real money income per capita. 
This conclusion is accentuated by the fact that at any given time and place the rate of saving is 
a positive function of the level of income. 

6. In this connection see M. Friedman’s comments in Lerner on the Economics of Control, 
Journal of Political Economy, LV, 1947, pp. 409-412. 
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Measure (a) is unsatisfactory for two reasons: (i) the movement of per 
capita income is governed by many factors, of which the population magni- 
tude is but one; (ii) even if all relevant variables other than the population 
variable remain unchanged, a decline in per capita income may be compati- 
ble with a diminution in population maladjustment, while an increase in per 
capita income may coincide with an increase in population maladjustment. 
Other measures whose movements are closely associated with that of per 
capita output or income (e.g., composition of the diet, or composition of the 
budget) are objectionable on like grounds. Per capita net output (or income, 
since income approximates output) is preferable for most purposes of demo- 
graphic analysis to indices highly correlated with income, since output (or 
income) figures are easier to get at and, as arule, more sensitive to economic 
changes. 

(i) For purposes of analysis the determinants of the level and/or the move- 
ment of per capita net output may be distributed among twenty analytically 
distinguishable categories. A residual category may be provided for factors 
which have been excluded because they appear to be relatively insignificant 
at present. While the magnitude of the population probably exerts some in- 
fluence upon most of these categories, this influence is not significant in 
many instances, and per capita income can change significantly even in the 
absence of change in the size of the population. There follows a list of the 
twenty categories, together with a brief description of each and an indication 
of the relation of each to the population factor. 

(1) Material equipment (“‘natural” and “man-made’’) in use per worker, 
the qualification “in use”’ guarding against the inclusion of equipment which 
is not augmenting the productivity of workers. 

(2) Age composition of the population. 

(3) Genetic composition of the population. 

(4) State of health of the population. 

(5) The exchange relations obtaining between a given economy and 
other economies (i.e., the degree of restriction to which an economy’s inter- 
national trade is subject). 

(6) Degree of specialization and division of labor in effect. 

(7) Scale of economic organization and activity prevalent. (Hereunder 
are included those sources of economy in operation consequent upon in- 
crease in scale which do not properly fall under [6].) 

(8) The distribution of workers among occupations and the relative 
amount of unemployment (complete, partial, or disguised) present in the 
economy. 

(9) State of the industrial arts. 

(10) The educational, the scientific, and the related cultural equipment 
of the population. (Hereunder is included all basic and facilitating informa- 
tion—i.e., basic as distinguished from the applicable and applied knowledge 
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included under [9]—together with the elements that govern the accumula- 
tion and dissemination of basic knowledge. Inasmuch as institutional and 
other circumstances cause the level of applied knowledge to fall below the 
level of available knowledge, the state of the industrial arts may usually be 
improved somewhat even though | 10] is unchanged. In the longer run, how- 
ever, the progress of [9] is governed by that of [10].) 

(11) Degree of cooperation and amity obtaining between the groups and 
classes composing the population. 

(12) Flexibility of the institutional structure and the physical apparatus 
of the economy. 

(13) Relative amount of vertical and horizontal mobility characteristic 
of a population, since only if there is sufficient mobility will the labor force 
be appropriately distributed among employments and combined with other 
agents of production. 

(14) Internal geographical distribution of economic activities. 

(15) The degree to which a population’s pattern of consumption is ad- 
justed to the pattern of resources available and designed to make effective 
use of those resources which are relatively plentiful. 

(16) The relative magnitude of that part of the population which is adept 
at making entrepreneurial and innovational decisions, together with the 
location and the distribution of the power to make and execute such de- 
cisions. 

(17) The dominant character of the politico-economic system (i.e., free- 
enterprise, mixed, social-democratic, or “‘totalitarian’’). 

(18) Make-up of the prevailing value-system, in especial the values which 
animate a society’s leaders and/or affect the disposition of men to put forth 
productive effort and behave in an economically creative manner. 

(19) Effectiveness and stability of the rules, institutions, and legal arrange- 
ments designed to preserve economic, political, and civil order. 

(20) The structure of that part of the institutional framework which 
touches immediately upon economic activities, together with the manner 
in which this structure functions (e.g., institutions having to do with money, 
banking, taxation, fiscal policy, and primary, secondary, and technical 
education). 

(21) Residual. 

Some of these categories are essentially independent of the size of the 
population, some are largely independent, and some are quite sensitive to 
changes in the size of the population, other conditions being given. Cate- 
gories (2), (3), (15), (16), (17), (18), (19), and (20) appear to be essentially 
independent of the size of the population. Categories (5), and (14) may or 
may not be independent of the magnitude of the population, depending upon 
whether or not margins of substitution are permitted to change in response 
to changes in this magnitude. While categories (8), (9), (10), (11), (12), and 
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(13) appear to be largely independent, as a rule, of the magnitude of the 
population, each tends to be more favorable to the advance of per capita net 
output when the magnitude of the population is relatively small than when it 
is relatively large. Inasmuch as the state of health of a population tends to 
be comparatively good when per capita income is high and categories (9) 
and (10) are favorable, it may be said that the state of health is significantly 
sensitive to the magnitude of the population. Categories (6) and (7) will be 
conducive to the progress of per capita net output in something like a maxi- 
mum degree only if the population is sufficiently great to permit maximum 
specialization, division of labor, and attainment of economies of scale. 
Category (1) is, by definition, related more closely than any other to the 
magnitude of the population; it is also related thereto in time since the ab- 
solute rate at which capital equipment per worker grows is significantly 
conditioned by the level of output per worker. In sum, in view of what has 
been said, the level of per capita income is free to change independently of 
changes in the magnitude of the population. This conclusion, of course, has 
had ample confirmation in the past several hundred years.’ 

It should be noted that output-estimating equations usually consist of a 
few elements some of which in effect are made up of a number of the varia- 
bles included in the above list of twenty. For example, let Y represent na- 
tional income; P, employed population; E, total energy (excluding human 
energy) consumed per year; L, number of livestock units; and make Y = 
f(P, E, L). Then, as Olson has estimated, a 1 per cent change in P, with E 
and L remaining unchanged, is accompanied by a change of about 0.23 per 
cent in Y. The approximate corresponding values for E and L are 0.5 and 
0.28 per cent. Olson, however, concludes that a given output-estimating 
equation yields good results only when it is applied to countries with appro- 
priate culture patterns. The point here emphasized may be illustrated thusly: 
The capacity to accumulate and effectively utilize nonhuman energy and 
livestock, being a function of many of the twenty determinants listed above, 
the values of E and L, together with increases in these values, epitomize the 
values of more basic determinants. In like manner factor analysis of many 
cultural dimensions suited to represent the original variables.* 

(ii) Let us return to the formula m = (A/O) — 1. Since A and/or O are sub- 
ject to change, an increase in m may accompany a rise in per capita income 

7. As yet the best estimates of the comparative movement of per capita income and output 
by country are those given by Colin Clark in Conditions of Economic Progress, London, 1940, 
and The Economics of 1960, London, 1942. See also the various numbers of the Review of 
Economic Progress (Brisbane) for the year 1949. On the relations obtaining between income 
and demographic variables see my Aspects of the Economics of Population Growth, Southern 
Economic Journal, XIV, 1947-48, pp. 123-147, 233-265, and relevant literature there cited. 

8. See E. C. Olson, Factors Affecting International Differences in Production, American 
Economic Review, Proceedings, XXVIII, No. 2, 1948, pp. 502-522. On the findings of factor 


analysis applied to the study of cultural variables see R. B. Cattell, Dimensions of Cultural 
Patterns, Journal of Abnormal and Social Psychology, XLIV, 1949, pp. 443-469. 
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while a decrease in m may be associated with a decrease in per capita in- 
come. Inasmuch as the value for O tends to be higher in technologically 
more advanced than in technologically less advanced societies, marked 
technological progress tends to be accompanied initially by a decrease in 
m and an increase in per capita income if, as is usual, A > O at the time such 
marked progress begins. After a certain stage of technological development 
is reached, however, further such improvements are not accompanied by a 
further increase in O. Accordingly, if, after this stage is reached, technologi- 
cal improvements continue to be made and A continues to grow, m increases 
(eventually if not immediately) even though per capita income rises. While 
it is possible that m and per capita income may decrease simultaneously, 
such a coincidence is not likely. 

Measure (5) is not a very satisfactory index of m, since the annual level 
of employment, the labor force being given, is conditioned by many factors 
which are essentially independent of the magnitude of the population. The 
cyclical determinants of employment, while sometimes sensitive to varia- 
tions in population growth rates, are not greatly influenced by the size of the 
population. The secular determinants of employment are sensitive to 
changes in the rate of population growth; yet whether these changes are 
conducive, on the balance, to unemployment (as has been asserted) is by no 
means Clear, particularly since the influence of the rate of population growth 
is so largely conditioned by the prevailing institutional framework. Popula- 
tion pressure may, however, contribute to unemployment in two ways. First, 
it may (as in the Orient) cause the human agent to be undervalued and, 
therefore, wastefully used. Second, it may accentuate both labor immobility 
and inflexibility on the part of a society’s economic apparatus, thus making 
for imperfectness of competition which, in turn, produces complete, partial, 
and disguised unemployment. On the whole, however, because of the plural- 
ity of the sources of unemployment, variations in the annual level of em- 
ployment cannot reveal much respecting the degree of population maladjust- 
ment (i.e., the value of m) prevalent in a country.’ 

Measure (c) is ambiguous, even though it was suggested by Malthus, 
implied by George Tucker,'® and made use of by J. M. Keynes when he 
helped to initiate the population scare of the 1920’s. For while changes in 


9. E.g., see B. F. Keirstead, The Theory of Economic Change, Toronto, 1948, chaps. 4-5, 
7,9; and my Population and Per Capita Income, Annals of the American Academy of Political 
and Social Science, CCXX XVII, 1945, pp. 189-190, and the studies there cited. 

10. On the course of the terms of trade in the past see Clark, Conditions, chap. 14, and The 
Economics of 1960, chap. 7; also the United Nations, Relative Prices of Exports and Imports 
of Under-Developed Countries, Lake Success, 1949. This measure was employed by a mid- 
nineteenth century American economist Tucker in a controversy with A. H. Everett, a critic 
of Malthus; its significance was the basis of a controversy between Keynes and William 
Beveridge. On the significance of external trading relations for both the magnitude of the opti- 
mum population and its degree of stability see M. Gottlieb’s excellent paper, Optimum Popula- 
tion, Foreign Trade and World Economy, Population Studies, III, 1949, pp. 151-169. 


Measures of Population Maladjustment 249 


a country’s (let us call it country C) terms of trade tend ceteris paribus to 
accompany an increase in a country’s population, and while such changes 
may signify a worsening of C’s population situation, these changes may be, 
and commonly are, partly or wholly nondemographic in origin. It is, of 
course, to the advantage of each country, other conditions remaining equal, 
to obtain the most favorable terms of trade possible. But, since other condi- 
tions cannot remain equal, this proposition must be reformulated to the effect 
that it is to the advantage of a country to obtain those terms of trade which 
will make the greatest net contribution to that country’s income. It will be 
assumed, when such assumption facilitates analysis, that all conditions, 
other than those issuing out of a change in C’s population size, remain 
unchanged. 

The terms of trade of country C decline when, all other conditions (in 
particular, foreign demand) being given, its supply of goods for export in- 
creases because (i) its labor force increases, or (ii) its output per worker 
increases, or (iii) a combination of (i) and (ii) is experienced. The degree of 
decline, given some increase in supply consequent upon (i) and/or (ii), will 
be governed chiefly by (1) the arc elasticity of foreign demand for C’s ex- 
ports and (2) the percentage increase in these exports, with (2) dependent 
principally upon the fraction of these exports initially supplied by C and the 
elasticity of supply characteristic of these exports in those countries other 
than A which supplied the remainder. If only increase (ii) is operative, the 
decline in C’s terms of trade almost certainly will be much more than offset 
by the increase in output per worker, and per capita income will rise, with 
the net advantage to C being fixed by conditions (1) and (2). If, however, 
only increase (i) is operative, the resulting decline in C’s terms of trade 
signifies an increase in its degree of population maladjustment, but does not 
constitute a precise measure of this increase. If increases (i) and (ii) are 
operative, the same conclusion holds unless it can be shown that increase 
(ii) is a consequence of increase (i). 

C’s terms of trade will decline if, with the demand for the exports in ques- 
tion remaining substantially constant, C’s competitors increase their supply 
of these exports. While a decline of such origin signifies a worsening of per 
capita income in C, it does not indicate whether or not population maladjust- 
ment has increased in C. A like conclusion holds when, as is assumed in the 
next paragraph, foreign demand for the exports of C and C’s competitors 
rises and offsets or partly offsets an increase in the output of C’s com- 
petitors. 

When the previously postulated condition—that foreign demand for the 
exports in question remains unchanged—is relaxed and only increase (i) 
is assumed to be operative, C’s terms of trade, whether or not they change, 
will be worse than they would have been had increase (i) not taken place. 
For then the increase in foreign demand (whether originating in a change in 
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foreign tastes, labor force, or output per worker) will not render A’s terms 
of trade as favorable as they would have been in the absence of increase (i). 
The san.e conclusion holds if increases (i) and (ii) are operative, provided 
that (ii) is not consequent upon (i). If only (ii) is operative, per capita in- 
come rises in C, but the changes, if any, in C’s terms of trade reveal nothing 
respecting any possible change in C’s degree of population maladjustment. 
It may be said, in general, that unless C’s population is below the optimum 
in size, any increase in its numbers, whether in absolute terms or relative to 
the populations of the countries with which it trades, will affect its terms of 
trade adversely. 

In view of what has been said it may be concluded that a change in C’s 
terms of trade does not constitute a satisfactory index of change in the de- 
gree of population maladjustment, since the terms of trade are affected also 
by other circumstances than changes in the magnitude of C’s population. 
If, however, these circumstances are taken into account, a decline in the 
terms of trade often may be interpreted to indicate an increase in the degree 
of population maladjustment. The long-run change in the terms of trade of 
Northern and Western Europe in the nineteenth century is consistent with 
this analysis, reflecting the influence of population growth both in Europe 
and in many of the regions with which Europe traded. 

Measure (d) is not satisfactory. If the state of returns under consideration 
is that characteristic of the production of “natural resources,” it is inade- 
quate because, as is shown in Section III, account is not taken of the state 
of returns in other industries. If, however, the phrase “‘state of returns” is 
designed to indicate whether V,, exceeds or falls short of V,, as described 
in Section I, the phrase amounts to no more than a statement of where the 
optimum lies; it does not facilitate the empirical determination of the degree 
of population maladjustment, if any. 

In this section we have examined four proposed measures of population 
maladjustment, and have found each inadequate, under the circumstances 
prevailing, to reveal empirically the degree of population maladjustment m. 
But two of the measures may help disclose whether population growth is 
entailing an increase in population maladjustment. These measures are the 
longer-run movement of per capita output and the longer-run trend in the 
terms of trade. For if per capita output falls, or fails to rise as rapidly as it 
ought in view of experience elsewhere, and if at the same time the popula- 
tion is growing, it may be inferred that population growth is accentuating 
the degree of maladjustment already obtaining. As we have indicated, every 
worsening of a country’s terms of trade is disadvantageous, other things 
equal, and population growth makes for such a worsening. Accordingly, if 
no compensatory advantage can be pointed to, it may be inferred that popu- 
lation maladjustment has increased. The converse of these two arguments is 
not necessarily valid, for it must first be shown that other circumstances 
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than population growth are not accountable for the longer-run rise in income 
and/or the terms of trade. 


Ill 


The problem of population maladjustment within either a closed economy 
or one operating in accordance with given rules of international trade has a 
double origin: (i) the utilization of labor is itself subject to increasing returns 
in the sense of increasing output per composite unit of input; (ii) there exist 
many “‘natural’’ resources whose supply is fixed and/or depletable and for 
which, human labor can only be substituted imperfectly, within limits, and 
with increasing difficulty. If labor were the only agent of production the 
optimum population would be that population, given which and given the 
prevailing state of technology, specialization, division of labor, and inter- 
industry fit could be maximized, or some multiple of this population. (Some 
would include among the variables to be maximized the amount of mental 
stimulus per person, together with the pressure toward technological im- 
provements; but we have left these out on the ground that they depend upon 
the location of the population, the conditions of communication, and the 
state of social organization, that is, upon variables not significantly under 
the empire of overall population density and growth.) If there were no in- 
creasing returns and only “natural” resources had to be taken into account, 
the smallest population capable of utilizing these resources would be the 
optimum since, given such population, the adverse influence of depletion 
would be minimized. The most useful approach to the problem of population 
maladjustment is one that is founded principally upon conditions (i) and (ii) 
described above; and it is this type of approach we shall now make.!! 

In view of what has been said, certain of the effects that may accompany 
the growth of population, it being assumed that conditions not affected by 
such growth remain unchanged, will stand out. Such effects may be grouped 
into three internally homogeneous categories. In (1) may be placed three 


11. This type of approach is made in my paper cited in note 7 above; Gottlieb makes a 
somewhat similar approach in his paper cited in note 2 above, but does not lay so much stress 
upon inter-industry fit. On the law of increasing returns, which received emphasis at the hands 
of A. Marshall and which received its initial statistical treatment from G. T. Jones, see C. 
Clark, Conditions, pp. 306ff., and numbers 6-10 of the Review of Economic Progress, 1, 
1949. As we indicate later in the text above, however, care must be taken lest increases in 
Output per composite unit of input, which are the result of technological and innovational 
change and not of mere increase in scale or organization, are attributed to the operation of 
“increasing returns.”’ Considerable information bearing upon the incidence of economies of 
scale and certain related economies by industry, together with relevant bibliography, is pro- 
vided by L. Rostas in Productivity, Prices and Distribution in Selected British Industries, 
Occasional Paper 11, Cambridge, 1948, and Comparative Productivity in British and American 
Industry, Occasional Paper 13, Cambridge, 1948. 
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effects which accompany (among other things and within limits) the growth 
of population: (i) the increase in the division of labor and specialization, (ii) 
the increase in the scale of economic organization and the economies con- 
sequent thereupon, and (iii) the improvement in inter-industry fit, the term 
industry being understood to embrace every form of public and private 
activity in which a nation’s labor force engages. Each of these effects as well 
as their aggregate effect is susceptible of maximization. In category (2) may 
be placed the increase in the rate at which natural resources (land, mineral 
supplies, etc.) are exploited, together with the consequence that recourse 
must finally be had to lower-grade resources whose exploitation entails a 
greater input of productive agents (especially labor) per unit of output. In 
(3) is placed the increase in the rate at which sub-surface supplies of natural 
resources (e.g., fuels, minerals) are used up, together with the consequence 
that the long-run upward movement (if any) of imputed physical output per 
worker engaged in removing and extracting such resources tends to be 
decelerated and even reversed. For the present we shall ignore effect (3) 
except in so far as it manifests itself in the form of effect (2) and compels 
recourse to lower grade natural resources. At the same time we shall take 
into account the fact that the incidence of effect (3) may be cushioned at 
least temporarily through international trade. 

Let us subdivide effect (1) into (i) the effects flowing from changes in the 
division of labor, specialization, and scale of economic organization, most 
of whose elements are interrelated, and (ii) the effects consequent upon 
changes in inter-industry fit. Let us suppose that the supply of first-grade 
raw materials is adequate and that (ii) may be ignored. Then, as population 
and the extent of the market expand, the influences included under (i) grow 
until they reach the attainable maximum. But the influences included under 
(ii) cannot be neglected. Aggregate effect (1) can be maximized only on con- 
dition that the extent of the market permits an inter-industry fit allowing 
the utilization in all lines of economic activity of optimum-size firms operat- 
ing at the point of minimum costs; and such a fit is compatible with popula- 
tions of various but by no means all sizes. Actually, however, even though 
only a fairly large population, or some multiple thereof, will permit the at- 
tainment of a perfect inter-industry fit, the supply and demand conditions 
obtaining in most industries will permit the attainment of an almost perfect 
inter-industry fit in the same economy even though the population is very 
much smaller.'!? It may be assumed, therefore, if effect (2) is neglected, 
that there exists a wide range of populations compatible with essentially 
the same level of net output per capita. 

Let us turn now to effect (2). So long as unutilized first-grade natural 
resources are available, increments of population may be combined there- 


12. See my paper cited in note 7 above. 
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with, with the result that output per worker engaged in their exploitation 
does not fall, it being assumed, of course, that the economies included in 
category (i) of (1) are maximized in the aggregate. But when nonutilized 
first-grade natural resources no longer are available, recourse must be had 
to those of inferior grade whose exploitation entails a greater input of pro- 
ductive agents (particularly direct and indirect labor) per unit of output than 
did that of the first-grade resources. 

Let us now divide the industries of an economy into three classes, (1) 
representing industries especially subject (within limits) to effect (1), (2) 
representing industries subject to effect (2), and (3) representing industries 
comparatively insensitive to effects (1) and (2) and essentially independent 
of changes in the size of the population. Within class (1) will fall principally 
transportation, communication, and other public utilities, together with 
those branches of manufacturing and government in which economies of 
scale are particularly pronounced. Within class (2) will fall agriculture, 
forestry, fishing, and mining. Within class (3) will fall all branches of activity 
(e.g., services, distribution, small scale manufacturing, etc.) that belong 
neither in class (1) nor in class (2). Let L, represent, in index form, the base 
year average net output imputable'® per employee engaged in class (1) in- 
dustries, and AL,, the change in percentage per year in this index. Let L, 
and AL, and L, and AL, represent corresponding values for industries (2) 
and (3). Finally let w,, w,, and w, represent the respective fractions of the 
labor force engaged in industry classes (1), (2), and (3), with the sum of 
these fractions being equal to unity when the entire labor force is employed. 

Suppose that the population and labor force of a country increase by 
a small percentage per year, that the amount of capital invested in each 
class of industry increases by the same percentage, that w,, w., and w, 
remain virtually unchanged, and that no improvements in technology are 
introduced. Then L; will remain virtually unchanged, L, may remain 
unchanged or increase somewhat, and L, will increase, decrease, or remain 

13. Average net output imputable per employee engaged in class (1) industries is obtained as 
follows. From total net product of class (1) industries subtract the part of the net product im- 
putable to the “‘capital’’ employed therein and divide the residuum by the number of full-time 
employees. For present purposes the amount of net product imputable to “capital” is to be 
obtained by multiplying the estimated amount of “‘capital’’ employed in class (1) industries by 
a rate of return on “capital” assumed to be representative of the economy as a whole. Average 
net output imputable per employee engaged in class (2) and class (3) industries, respectively, 
is computed in a similar manner. This rough method of computation, the validity of which turns 
principally upon whether the marginal yield of capital is the same in all three classes of indus- 
try, provides a fairly satisfactory measure of that part of the average output per employee (by 
class of industry) which is not imputable to the complementary nonhuman agents of production 
being used jointly with such employee. Even so this method of computation is only approxi- 
mately accurate since it assumes that the rate of return 7 on “capital” does not change between 
year 0 and year 1 even though the ratio of nonhuman to human agents of production does 


change, thus underestimating or overestimating the imputed product of “capital”; but the mar- 
gin of error probably is much the same for each of the three industry classes. 
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unchanged. Population maladjustment M may be said to have diminished 
if w, AL, > w. AL,, and to have increased if w. AL, > w, AL,. 

This formulation of M is invalid if an economy is dynamic. Average net 
product per worker (i.e., total net product divided by the number of em- 
ployees engaged in its production) may increase in consequence of improve- 
ments in technology and/or increases in the amount of capital employed per 
worker even though the population and the labor force remain unchanged. 
Our definition of L,, L,, and L; takes into account increases in net output 
imputable to increase in capital, but not increases imputable to improvements 
in technology. Accordingly, if we would isolate the influence of population 
growth, we must also sequester that portion of the change in average net 
product per worker which is attributable to improvements in technology. 
Presumably AL,/L, affords a rough measure of the relative contribution of 
improvements in technology; for since changes in L, are not attributable in 
significant measure to changes in the size of the population or in the amount 
of capital utilized in class (3) industry, they must be imputed predominantly 
to technological and related improvements. (Inasmuch as there may be 
relatively greater pressure upon entrepreneurs to improve technology in 
class (1) and (2) industries than in class (3) industry, AL,/L, may understate 
the effect of technological improvements; but we shall assume this is not 
the case). Accordingly, we may define population maladjustment (i.e., M) 
as follows. 








oat 
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If M has a value of zero, it may be assumed that the growth of population 
taking place concomitantly with the changes in the values of L,, L., and Lz, 
has not altered the existing degree of population maladjustment (if there be 
such). If M has a positive value this maladjustment may be assumed to 
have been reduced, while if M has a negative value, maladjustment may be 
supposed to have been increased. 

If a country imports a considerable fraction of its consumption of class 
(2) industry products, exchanging class (1) and/or class (3) industry products 
therefor, a given increase in the population magnitude will affect M dif- 
ferently than when class (2) products are largely produced at home. In 
general, when this is the case, AL, will tend to remain positive and approxi- 
mate AL, in value. The effect exercised by foreign trade upon the level 
and the rate of growth of L, may, however, be taken into account. For, 
since estimates of the cost of exploiting inferior resources (assuming, of 
course, that these exist within the country under analysis) usually are to 
be had, one can estimate roughly how L, would behave in the absence of 
imports from abroad. A corresponding estimate is possible for a country 
that is exporting L, products. It is sometimes possible also to estimate very 
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roughly the effect upon the cost of class (2) imports of an increase in a 
country’s population and consumption. The fact that class (2) products are 
imported needs to be taken into account only if their inflow is subject to 
significant (monopolistic) price changes or to partial or complete inter- 
ruption by hostile fo-eign governments. 

The changes in M do not reveal the magnitude of m, the degree of popula- 
tion maladjustment (see Section I). These changes may indicate, however, 
whether or not m has been modified by the change in the population magni- 
tude. The validity of this finding turns, of course, upon the correctness of 
the estimate of the respective contributions of capital and technological 
progress and upon the absence of any other significant output-affecting 
forces. The equation for M has the merit of directing attention to the cate- 
gories of economic activity most sensitive to changes in the size of the 
population. Emphasis upon M rather than upon m has the additional merit 
of stressing that concerning which action may be taken; for while the magni- 
tude of the population is not likely to subject to great change, it probably is 
possible for modern states to accelerate or decelerate the rate of population 
growth in light of the behavior of M. 

There exist other indices of M which, while based also upon the existence 
of activities which are especially sensitive to population growth, appear 
to be inferior to the measure just developed. (i) An increase in the propor- 
tion of the national output definable as land-rent (since other agents of 
production are imperfectly substitutable for land), or an increase in ratio 
of the rent index to the index of wages or to an index of prices, tends to 
signify an increase in population maladjustment. (11) A decline in the propor- 
tion of the national output imputable to labor has similar significance. (ili) A 
rise in the ratio of the price of food and/or raw materials to a general price 
index or to a representative wage index may have similar significance. 


IV 


While the growth of net output per capita is conditioned by many deter- 
minants other than the growth of capital equipment as such, the expansion 
of capital equipment per worker epitomizes in summary form, just as does 
that of livestock and energy utilization (see Section II), the influences of 
many more basic determinants. For this reason the relation obtaining be- 
tween the growth of per capita income and that of the capital supply is 
significant for the analysis of population maladjustment. 

Let W represent a country’s physical assets, and let W be composed of 
W,, assets directly used, and W,, assets less directly used in the production 
of national income Y. Let S represent Y/W ; and let s represent AY/AW, 
the ratio of the annual increment in income consequent upon the annual 
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increment in physical assets. Let p represent population and r its annual 
rate of increase in per cent; y, per capita income and / its annual rate of 
increase; and i the annual rate of increase in Y. Let a represent the annual 
increment in W expressed as a percentage of Y. Accordingly, we may say 
that i = sa, and, if s remains constant and equal to §, that i = Sa. But, 
since s tends to decline as W/p increases, a corrective factor c, with a value 
less than unity, must be employed to reduce the value of § appropriately 
so that i= Sac, and j = [(1 + Sac)/(1 + r)] — 1. This equation indicates that 
so long as § is independent of the rate of population growth and c approxi- 
mates 1, a | per cent increase in population costs approximately a | per cent 
increase in per capita income. 

The values of § and s are not independent of the rate of population growth, 
being governed in the long run largely by the rate of technological progress, 
by the comparative availability of natural resources, and by r. Let f(r) 
represent the amount by which s must be increased if r > o and s supposedly 
is the product of circumstances other than population growth. Then the 
rate of increase in y may be expressed as 


mesa ae 
= Il-+r ; 


Under static conditions, judging by the values obtained for the Douglas- 
Cobb type of production function, f(r) would commonly have a value in 
excess of 0.7r, but under more dynamic conditions, judging by estimates 
such as Olson’s, the value of f(r) will lie closer to 0.5r. Presumably, then, 
when a population is in excess of the optimum in size, a | per cent increase 
in population entails somewhat less than a | per cent increase in national 
income.'* 


14.Let Y = f(O, W), where Y represents national income, P represents the employed 
population, and W physical assets, with all income-increasing forces other than P and W 
inoperative. Suppose that 100 units of P are combined with 100 units of W, with each unit of W 
equal in value terms to four units of Y, and that the combination yields 100 units of Y, the 
marginal yield of a unit of P being 0.75 and that of a unit of W being 0.25Y. Under the circum- 
stances S, or Y/W, would have a value of 100/400, or 0.25, and this value remains unchanged 
if P and W are each increased by | per cent. If, however, with P unchanged at 100, W is in- 
creased to 101, Y increases to approximately 100.25, s approximates 0.25/4, or .0625, the 
value of § declines from 100/400 to 100.25/404, and output per unit of P rises from 1 to 
1.0025Y. Accordingly, since if P had also increased by 1 per cent, output per unit of P would 
have remained at 1.0Y, this 1 per cent increase in P would have cost a 0.25 per cent increase 
in per capita income (as represented by output per unit of P). This cost becomes 0.5 and 0.75 
per cent, approximately, if the initial marginal products of P and W are, respectively, 0.5 each 
and 0.25 and 0.75. When conditions are dynamic, with increases in capital essential to the 
introduction of technological and related improvements, the latter pair of values will be more 
closely approximated than the former. This matter is treated and relevant bibliography is 
presented in my paper, Economic Factors in the Development of Densely Populated Areas, 
Proceedings of the American Philosophical Society, XCV, 1951, pp. 20-53. On the Douglas- 
Cobb production function on which the above example is based see Paul Douglas, Are There 
Laws of Productivity?, American Economic Review, XX XVIII, 1948, pp. 1-41. and Olson’s 
paper, cited in note 8 above. Population growth also absorbs “‘capital’’, thereby substituting 
human for nonhuman productive power (see p. 256 of my paper cited in note 7 above). 
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The behavior of several of the elements in this equation may be indicative 
of changes in population maladjustment. If a backward and/or agricultural 
economy is undergoing economic development, its s value should be ap- 
preciably higher than that of developed countries, and its j should be higher, 
the value for a being given. If such marked superiority is not found and 
population is growing, it may be inferred that population maladjustment is 
increasing. It may be supposed that the value of f(r), whatever it happens 
to be, changes slowly. It may be inferred, accordingly, that if, a being given, 
j continues to decline, population maladjustment is increasing unless the 
decline can be attributed to a decline in the rate of technological progress. 
While a continual rise in j is compatible with a decrease in population 
maladjustment, such a rise is to be attributed to an increase in the progress 
of technology and nondemographic income-increasing forces unless the 
population of a country is quite sparse and/or all other relevant indicators 
suggest such a decrease. 


V 


The magnitude of a country’s population optimum, given its size, turns 
principally on the kind of economic activities in which its labor force is 
engaged and upon the exchange relations obtaining between this country 
and others with which it trades; for a national optimum is a weighted average 
of regional optima. Furthermore, questions concerning a given country’s 
population optimum sometimes tend to be confused with questions concern- 
ing the optimum spatial requirements of a sovereign politico-economic unit. 
In this section certain of these questions are considered. 

Inasmuch as some kinds of economic activity entail a geographical con- 
centration of the labor force whereas others involve a geographical scatter 
of this force, what constitutes optimum population density for a country 
turns on which (if either) of these two categories of economic activity pre- 
dominates. If agriculture and/or mining are the dominant basic forms of 
occupation, optimum density will be relatively low, for these activities are 
resource-oriented. If, on the contrary, manufacturing predominates, opti- 
mum density will be high, for manufactures are labor-oriented. If, finally, 
a country is very large, comparatively self-contained, and free of depend- 
ence upon external trade, its optimum population density will be greater 
than that of countries engaged in primary production and lower than that 
of countries engaged largely in manufacturing. In consequence, population 
densities expressed in terms of persons per square kilometer are misleading. 

A better measure of density is provided by the average amount of relevant 
equipment of all kinds (i.e., arable land, buildings, machinery, etc.) available 
per worker. If this average, accurately and appropriately computed, is the 
same for a number of countries, if their respective labor forces are qualita- 
tively similar, and if their external trading relations do not differ appreciably, 
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net output per worker should not vary greatly from country to country, 
since the economic density of the population is nearly the same in all the 
countries under consideration. It is, of course, virtually impossible to esti- 
mate in comparable terms and with accuracy the average amount of relevant 
equipment in use per worker, by country. Even so, Olson’s estimates suggest 
that something like three-quarters of the variation in output per worker is 
immediately traceable to differences in equipment per worker.'® 

What constitutes a population optimum for any country, given its size, is 
governed by its trading relations and fixed by the optima of other countries. '® 
Thus, if a country’s labor force is engaged principally in manufacturing and 
if, therefore, its population optimum is relatively large, this country will be 
dependent upon foreign sources for much of its raw materials and/or food- 
stuffs, and this dependency will imply that the population optima of the 
countries engaged in supplying the manufacturing country with food and 
raw materials must be relatively low. As a result, on the assumption that 
international trade was unimpeded in any way and that the population of 
every country was of optimum size, actual population density would vary 
greatly, ranging from maxima in Eastern North America and Northwestern 
Europe to minima in Africa, Oceania, and South America. 

This international interdependence of populations may be illustrated in 
the following manner. Let us divide the world into a given country C and 
the rest of the world W. Now suppose that the population of the rest of the 
world increases relative to that of C. The population of C is affected in two 
ways. (i) There is an aggregative effect in that the external demand for the 
goods and services of the population of C rises, with the result that the 
growth of C’s population is stimulated. (ii) There is a substitutional effect, 
in that W’s augmented population now competes more effectively than be- 
fore with C’s population in respect of both the supply of various goods and 
services and access to raw stuffs imported by C. Effect (ii) is unfavorable 
to the growth of C’s population. How C is finally affected by the increase in 
W’s population thus turns on whether effect (i) or (ii) is dominant, and this 
depends significantly upon the economic structure and the industrial composi- 
tion of C vis-a-vis that of W. If C is a spatially large enough unit it can vir- 
tually insulate itself against the behavior of W, but it cannot do this if it is a 
small politico-economic unit situated within a circumscribed territory. It 
follows, therefore, that the capacity of a sovereign politico-economic unit to 
guard itself against population maladjustment is significantly conditioned 
by its size. 

Because population optima vary with the industrial composition of coun- 


15. See Olson’s paper (note 8 above); also Clark, The Economics of 1960, pp. 73-74. 

16. This dependence of the population of any one country upon that of other countries was 
clearly recognized by the mercantilists who, however, were interested in achieving not an opti- 
mum but a large population at the expense of their neighbors. E.g., see my French Predecessors 
of Malthus, Durham, 1942. pp. 361-363. 
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tries, disparity of interest'’ arises at the international level and this disparity 
is accentuated when, the conditions of exchange being what they are, the 
terms of international trade develop in a manner unfavorable to countries 
engaged principally in the production of primary products. For political 
and military as well as for economic reasons, therefore, countries engaged 
in primary production have sought to industrialize themselves and augment 
their populations while countries specializing in manufacturing have en- 
deavored to increase their domestic supply of raw materials and/or food- 
stuffs. While the effects of these policies have sometimes been beneficial in 
terms of an economic optimum theory, they have served, on the whole, to 
expand the world’s population unduly, and to cause the populations of most 
countries to exceed in size what is for each of them the optimum under 
present conditions as well as under the conditions that would have obtained 
had the population of the world been very much smaller and had trade and 
migration been unimpeded. 

The disparity described in the preceding paragraph has arisen out of the 
fact that so long as agriculture and handicrafts everywhere constituted the 
dominant forms of activity, as land was the only important natural resource, 
and as transportation and communication were difficult and comparatively 
expensive, a country’s spatial optimum was small and no important eco- 
nomic or political advantage was to be had (by the vast majority of the popu- 
lation) from further extension of the prevailing geographical limits. More- 
over, for any such country the optimum population density was small. The 
advent of the Industrial Revolution changed all this. It gradually became 
necessary, in part because of restrictions upon trade but chiefly for military 
and political reasons, either to enlarge the spatial limits of the typical state 
or, since this usually was hard to accomplish, to pursue economic policies 
which served almost automatically to expand population so long as repro- 
ductive institutions and habits remained unchanged. Accordingly, popula- 
tion optima came to be exceeded in nearly all countries, only English- 
speaking North America, Russia, Australia, and parts of South America 
constituting exceptions because, having been settled late, they were sparsely 
populated as well as large. It is likely that, had Europe (exclusive of Russia) 
on the eve of the Industrial Revolution constituted one instead of many 
sovereign states, its course of development would have resembled more 
closely that of North America with the result that much of its present spatial 
and numerical maladjustment of population would have been avoided. 


17. It has sometimes been suggested that a population tends to develop until it has assumed 
an optimum size. This argument is invalid on individual grounds since it assumes that the in- 
come-reducing or the income-increasing effects of population growth are incident almost wholly 
upon the individuals responsible for this growth. At most it may be said that, ina modern society 
that is capable of regulating its numbers, there is some tendency for the resistance to population 
growth to rise as the population departs from the optimum. This tendency is compatible in 
part with the logistic theory. 
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In view of what has been said it is probably more meaningful for most 
purposes to express population maladjustment in terms of large and com- 
paratively self-contained areas than in terms of states so restricted in space 
as to be lacking in elements essential to political, military, and economic 
viability under circumstances such as obtain at present. For units that are 
so large as to be viable under these circumstances are more nearly alike in 
industrial composition, or can be made more nearly alike, than are the 
smaller and consequently more specialized states of today. At least five 
such units are identifiable and at least the first three are fairly comparable. 
These five are Europe exclusive of Russia but inclusive of North Africa and 
the Near East; the Soviet Union; the United States and Canada; India, 
Burma, and Ceylon; and Japan and Eastern and Southeastern Asia. Perhaps 
Malaysia should be included with Japan and Eastern and Southern Asia. 
While South America may possibly be treated as a sixth unit, Africa (ex- 
clusive of North Africa) is not convertible into a viable unit, nor is Latin 
America exclusive of South America. Australia, though marked by little 
or no population maladjustment, does not appear to be definable as a viable 
unit. 

Were the many smaller national units replaced by a small number of large 
and comparatively self-sufficient politico-economic units much external 
trade would be converted into internal trade, the ratio of external trade to 
national income would decline, and the importance of the terms of trade 
and changes in regional population density would be diminished. Such re- 
distribution of population as would result would indicate empirically the 
interdependence of both the actual populations and the theoretical popula- 
tion optima of most of the states composing the world economy.'® 


VI 


In theory measures of population maladjustment may reveal three things, 
the degree of maladjustment, whether maladjustment is increasing, and 
whether it is decreasing. Actually, as has been shown, available measures 
are not well suited to disclose the degree of maladjustment, for they do not 


18. Especially relevant to the discussion of this section are the many studies of the location 
of economic activities. E.g., see E. M. Hoover, The Location of Economic Activity, New Y ork, 
1948; and the many studies cited by Hoover; and G. K. Zipf, Human Behavior and the Prin- 
ciple of Least Effort, Cambridge, 1949, and the many studies cited by Zipf. In 1938 Europe 
exclusive of the Soviet Union absorbed 46.6 per cent of all imports, but had Europe been one 
unit it would have absorbed only 17.5 per cent, since 29.1 were of European origin. See League 
of Nations, ‘““The Network of World Trade,’ Geneva, 1942, p. 40. While the replacement of 
small by large units would not dissolve the many institutional barriers which today stand be- 
tween peoples needing resources and arable land, it might, by facilitating interunit exchange, 
afford greater access to these needs via the medium of trade than is to be had at present. 


Measures of Population Maladjustment 261 


define the optimum with precision. As will be indicated, however, a com- 
parative approach may provide a rough ordinal estimate. 

Inasmuch as the meaning to be attached to the movement of any one of 
the indices discussed always is marked by ambiguity and uncertainty, joint 
use of all possible measures is indicated, since such use tends to reduce the 
amount of uncertainty. When several or more measures unite in indicating 
an increase in population maladjustment, it is highly probable that the direc- 
tion of the change is correctly indicated, for it is much more likely in most 
instances that population growth will be attended by an increase than by a 
decrease in population maladjustment. When several or more measures 
indicate a decrease, the direction of the change may be correctly indicated, 
but it can be accepted as correct only if the change cannot be explained in 
a manner compatible with a finding of no diminution in maladjustment. 

Comparison of states in terms of the various indicators discussed reveals 
much concerning the relative amount of population maladjustment prevail- 
ing. For example, income and related data suggest that there is less popula- 
tion maladjustment in the United States and Canada than in any of the 
remaining viable units identified at the close of Section V and that mal- 
adjustment is most pronounced in the two Asiatic regions. Since there is a 
strong presumption that per capita net output in the United States and 
Canada would be as high as it now is (if not higher) were the population of 
this unit somewhat smaller than at present, there is a presumption that 
population maladjustment already characterizes this unit. It follows that a 
much greater degree of maladjustment is to be found in Europe and the 
Soviet Union and a much greater degree still in the two Asiatic regions. It 
follows also, since there is no evidence that further population growth will 
improve economic conditions in these four regions, that such growth will 
accentuate population maladjustment in both the shorter and the longer run. 
In general, then, it is probable that, with the exception of Africa and South 
America, all the larger regions of the world are marked by population mal- 
adjustment and that it is being increased by population growth even though 
this growth is accompanied by increases in per capita income. 

Conclusion: In this paper various measures of population maladjustment 
have been examined. None of these appears capable of indicating the pre- 
vailing degree of population maladjustment. International comparison may, 
however, disclose roughly the rank of countries in terms of population mal- 
adjustment. Furthermore, a number of indices may, if used properly and 
jointly, indicate whether population maladjustment is increasing, and they 
may be capable, if a country’s population is not too dense, of disclosing 
whether maladjustment is decreasing. For lack of space and because the 
required data are not available for many countires, a detailed application of 
these measures has not been attempted. 
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Summary 


It is shown that population maladjustment may have a number of mean- 
ings in addition to the economic which receives major attention in this 
paper. It is shown that the more commonly used measures of maladjustment 
are ambiguous and inadequate. While none of these measures can disclose 
the degree of population maladjustment, several of them may indicate if 
maladjustment is increasing or decreasing. It is then shown that the best 
type of index is one sensitive to changes in classes of economic activity 
sensitive to changes in the size of a country’s population. Next it is shown 
how the relation between capital formation and progress in national income 
may be utilized to discover if population maladjustment is changing. Finally, 
it is reasoned that questions relating to the population optimum must be 
distinguished from questions relating to the spatial requirements of the 
modern state. In the concluding section it is suggested that while no measure 
or group of measures can reveal unequivocally the degree of population 
maladjustment obtaining, the use of a number of measures commonly will 
disclose whether population maladjustment is increasing or decreasing. It 
is also suggested that international comparisons may disclose ordinal dif- 
ferences between countries and regions in respect of degree of population 
maladjustment. 


Addendum: C. Clark believes s (see p. 257 above) to be higher in developed than in under- 
developed countries (Review of Economic Progress, 11, 1950, No. 1). In his Forecasts of the 
Population of the United States, 1945-1975, Washington, 1947, P. K. Whelpton proposes 
measuring population maladjustment somewhat after the manner suggested on pp. 254-255 
above. 


Welfare Economics and the Problem of Overpopu- 
lation* 


“And there is nothing so naturally opposite to our taste, as 
satiety, which comes from ease and facility, nor nothing that 
so much sharpeneth it, as rareness and difficulty.’”” M. Mon- 
taigne, Essays, Book II, chap. 15. 


In this essay the population question will be considered in terms of modern 
welfare economics. It will be suggested also that an approach to the popula- 
tion question in terms of modern welfare economics lies within the frame- 
work of the Malthusian tradition when this tradition is broadly conceived. 
The present essay is composed of seven parts: I, devoted to production 
theory; II, devoted to the Malthusian conception of the population-adjust- 
ment process; III, devoted to distinguishing the impact of population growth 
upon per capita income from its impact upon per capita welfare; IV, devoted 
to a restatement of the optimum theory in terms of the welfare theory de- 
veloped in III; V, devoted to consideration of the variability of optimum 
magnitudes; VI, devoted to the fact that concomitants of dynamic change 
tend to obscure increases in population maladjustment; and VII, devoted to 
an inquiry respecting the existence of a tendency toward over-population 
in human societies. 


I 


Malthus did not contribute appreciably to the development of the theory 
of production, the formulation of the classical theory of production being 
attributable largely to Ricardo;' for Malthus’s concern was primarily with 
the disposition of numbers to grow and only secondarily with the supposedly 
comparative incapacity of subsistence to be augmented. Malthus assumed 
the capacity of the environmental milieu accessible to any particular popu- 
lation to be finite. Accordingly, the amount of population-support that could 
be derived from this milieu was finite, tending, after a population had im- 
proved its technology and achieved a size essential to the use of such tech- 
nology, to increase slowly and at a decreasing rate. Such at least seems to be 
the import both of Malthus’s unhappy use of an arithmetic ratio to represent 
production potentialities and of his scattered observations respecting pro- 
duction possibilities.” 

*1 am indebted to my colleague, Dr. James Walter, for several suggestions. 

1.See Victor Edelberg, The Ricardian Theory of Profits, Economica, XIII, 1933, pp. 
51-74; also J. M. Cassels, A Re-Interpretation of Ricardo on Value, Quarterly Journal of 
Economics, XLIX, 1935, pp. 518-32. 


2. For Malthus’s views on production see An Essay on the Principle of Population, last edi- 
tion, Everyman’s Library, Vol. 1, Bk. I, chaps. 1-2, pp. 314-315, Vol. 2, pp. 117-118, 147- 
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Malthus’s mode of argument was improved, as a result of much discussion 
and controversy, until it assumed the form given it by J. S. Mill in his treat- 
ment of the laws of growth of the determinants of production and of the 
tendency of the “state of wealth and population” to become “stationary” 
at a level compatible with the maintenance of some one of a number of 
initially attainable patterns of living.* The concern of Malthus and his fol- 
lowers respecting questions of population and mass poverty arose from their 
inference that, production potentialities being so very limited, the continu- 
ance for very long of any significant positive rate of population growth 
would press the pattern of living attainable by the masses appreciably below 
the level attainable if the population were smaller. These writers thus im- 
plied the existence of an optimum density of population; and Mill sought to 
define this optimum explicitly.* 

With the gradual refinement of the laws of returns and the development 
of marginalistic economics, production theory improved even though it 
remained oriented to problems associated with functional distribution rather 
than to questions connected with economic development as such. For pur- 
poses of the present discussion we shall make use of a modified version of 
the Douglas-Cobb type of production function, even though other and more 
complicated formulations of production theory may be used for the analysis 
of economic development.® Accordingly, let 
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Y represents the index value of produced income; L, the index value of the 
employed labor force; and K the index value of income-producing wealth 
in use. The symbol R’‘ represents the effect of technical progress; its signifi- 
cance is discussed later. A and m are constants; the former, with a value of 
one or nearly one, will be ignored; the latter, which is related to the marginal 
productivities of labor and capital, will be considered presently. 

Let it be assumed initially that returns are constant. This assumption 
implies that R‘ has a value of one, and that the sum of the exponents of L and 


148, 150: Principles of Political Economy, 2nd ed., pp. 327-328. On economic progress, see 
ibid., Bk. II. 

3. See J. S. Mill, Principles of Political Economy, W. J. Ashley, ed., Bks. I, 1V. 

4. Ibid., Bk. I, chap. 13, sec. 2. The concern of the classical economists respecting questions 
of population and mass poverty is reflected in their emphasis upon production, “‘productive 
labor,” etc., and in their lack of emphasis upon the allocation problem. E.g., see Hla Myint, 
Theories of Welfare Economics, Cambridge, 1948, Part 1; also Lionel Robbins, The Theory of 
Economic Policy, London, 1952. Regarding the reactions of Malthus’s critics see Kenneth 
Smith, The Malthusian Controversy, London, 1951, and Some Observations on Modern 
Malthusianism, Population Studies, VI, 1952, pp. 92-105. 

5. E.g., see Trygve Haavelmo, Contribution to the Theory of Economic Evolution with Par- 
ticular Reference to the Problem of Backward Areas, Memorandum fra Universtetets Social- 
6konomiske Institut, Oslo, 1952: also Silvio Vianelli, A General. Dynamic Demographic 
Scheme and Its Application to Italy and the United States, Econometrica, IV, 1936, pp. 
269-283. 
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K is one. If returns are constant, a given relative increase i in L and K will 
be accompanied by a corresponding relative increase i in Y; an increase of 
iin L or K accompanied by a lesser relative increase in K or L will be accom- 
panied by an increase of less than i in Y. 

With returns constant, let the marginal productivity of labor, 6Y/S5L, be 
represented by M, and the marginal productivity of income-producing 
wealth, or capital, 6Y/6K-, be represented by M,.. Then 


M,=m(Y/L) 

= Am(K/L)*™ 
M,. = (1-m)(Y/K) 

= A(1-m)(L/K)”. 


It is evident that, with returns and K constant, M, declines as L increases, 
and that average output per worker, y (= Y/L), falls accordingly; for 


ae _(m-1)¥ 
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Of course, y would not fall with K constant and L increasing if returns, rep- 
resented by R‘, were increasing sufficiently to offset the effect of the increase 
in L/K under conditions of constant returns as defined above. 

Empirical studies suggest that m, the exponent of labor, commonly takes 
a value of between somewhat under 0.7 and slightly over 0.8. For the sake 
of expositive convenience we shall put this value at 0.75. If, under these 
circumstances, the ratio L/K of labor to capital increases one per cent, aver- 
age output per worker will fall about one-fourth of one per cent. Only if both 
capital and labor increase at the same rate — 1 per cent in this instance — will 
the average output per worker remain unchanged. Increasing capital K one 
per cent per year entails a saving rate of 4-5 per cent, on the assumption 
that a nation’s income-producing wealth K approximates in value to 4-5 
times this nation’s produced income. Under similar conditions, with popula- 
tion and the labor force stationary, increasing output per worker one per 
cent per year would entail a saving rate of about 16-20 per cent per year. 

It may be that Malthus underestimated the rate at which per capita in- 
come was to increase because he assigned relatively low values to the forces 
of progress represented by R‘, and because he did not expect that the ratio 
K/L would continue to rise significantly. His underestimate may have arisen 
in part also from his conclusion that, the laws of production being what they 
were, the solution of the problem of mass poverty lay primarily in the con- 
trol of numbers even in the event that production was susceptible of con- 
siderable increase.® 

6. See Essay, Vol. 2, p. 150, where Malthus writes: “‘the allowing of the produce of the earth 


to be absolutely unlimited, scarcely removes the weight of a hair from the argument, which 
depends entirely upon the differently increasing ratios of population and food.” 
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It is not empirically valid to assume the persistence of constant returns in 
advanced countries. Returns may increase as a result of improvements in 
technology, in division of labor, in economic organization, in the quality of 
the labor force, in the terms of trade, and in the quality of the natural re- 
sources in use. Returns may decrease as a result of deterioration in tech- 
nology, in division of labor, in economic organization, in the quality of the 
labor force, in the terms of trade, and in the quality of the natural resources 
in use. In recent decades returns, as usually measured, have increased, with 
the result that R‘ has assumed a value in excess of 1: according to Tinber- 
gen,’ this value lies in the neighborhood of 1.01 when f relates to a single 
year and thus assumes a value of 1. In other words, increasing returns have 
caused national income to grow about one per cent per year more rapidly 
than it would have grown, given constant returns and the recorded incre- 
ments in labor and capital. Although estimates of this sort have been sub- 
jected to criticism, on both empirical and theoretical grounds, they probably 
suggest the orders of magnitude involved. 

Should returns no longer increase in consequence of improvements in 
technology, division of labor, economic organization, and/or the terms of 
trade, it is probable that they would eventually diminish as a result of de- 
terioration in the quality of natural resources in use. Population growth 
hastens such deterioration in so far as it makes recourse to inferior natural 
resources necessary either by making their exploitation economic or by 
accelerating the rate at which exhaustible resources are depleted. If, under 
these circumstances, population growth persists, average output and the 
level of real wages must fall, since the rate of saving and hence the rate of 
increase in K must fall until K, L, and Y/L become stationary. The path that 
will be followed depends primarily upon the level of wages workers insist 
upon when making decisions respecting family size, upon whether savings 
come only out of the imputed product of K, and upon what portion of this 
imputed product its recipients stand ready to save. Average income and 
wages may still increase, however, with returns diminishing, provided that 
K is augmented sufficiently through capital formation and that L remains 
virtually stationary. 

In underdeveloped countries there may become operative for some time 
a force additional to those generative of increasing returns in the most ad- 
vanced countries, namely, the introduction of improved methods orginated 


7. See J. Tinbergen, Zur Theorie der langfristigen Wirtschaftsentwicklung, Weltwirtschaft- 
liches Archiv., 55 Band, Heft 3, 1942, pp. 511-545; also Paul H. Douglas, Are There Laws of 
Production?, American Economic Review, XX XVIII, 1948, pp. 1-41; Colin Clark, Conditions 
of Economic Progress, London, 1951, chap. 11; G. Tintner, Econometrics, New York, 1952. 
While our formulation of the production function implies that the exponents of labor and capital 
are affected in the same proportion by R‘, it is posible that the two exponents may be affected 
in different degrees by the changes represented by R’‘, since the incidence of such changes need 
not continue to be distributed in the proportion implied. For the sake of simplicity, however, 
it will be assumed that the exponents are affected in the same degree. 
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abroad. For this reason, it is possible that, for a time, R‘ may assume higher 
values in underdeveloped than in developed countries. It is also possible 
that, as the age composition of a population improves, the fraction of this 
population in the labor force will increase and therewith elevate output and 
income per capita. Since this improvement, having been made, cannot be 
repeated after a population’s age composition has become stable, possible 
increases in income issuing out of improvements in age composition are 
disregarded. 

When returns are increasing, a smaller rate of capital formation is required 
to permit a given rate of increase in average output than when returns are 
constant. For example, if R‘ takes a value of 1.01 —that is, if technical and 
related progress increases income one per cent per year—a saving rate of 
16 per cent would permit per capita income to increase about 2 per cent. 
Empirical data suggest, however, that a saving rate of less than 16 per cent 
will enable per capita income to increase 2 per cent per year, by augmenting 
the stock of capital as has been suggested and by permitting the translation 
of input-economizing improvements into practice. If this be the case, then 
either the marginal product of capital is higher than we have been supposing, 
or the rate of technical progress has been exceeding one per cent, or both 
conditions have been present. 

Increasingly higher rates of investment in income-producing wealth may, 
of course, be called for, given specific conditions and specific objectives. 
With returns constant—i.e., with the value of R‘ continuing unchanged at 
unity—and K/L increasing, maintanance of a constant percentage rate of 
increase in Y/L requires the saving and investment of an increasing fraction 
of produced national income Y. Likewise, when R’‘ is falling, an increasingly 
higher fraction of Y must be invested in order that, other conditions remain- 
ing unchanged, a given percentage rate of increase in Y/L may be realized. 

In general even though population and the labor force L were increasing, 
Y/L and per capita income could continue to increase so long as returns 
were increasing and/or capital was being formed at a sufficient rate. Con- 
ceivably, even if the labor force were growing as much as 2 per cent per 
year, average output per worker and per capita income might for a time grow 
annually one per cent or slightly more, given a saving rate approximating 
8-12 per cent of the national income and given that these savings were offset 
by investment in income-producing wealth.* For this reason, among others, 
some writers are less concerned about actual and prospective population 
growth—even about such high rates as are now being occasioned by un- 


8. See my Economic Factors in the Development of Densely Populated Areas, Proceedings 
of American Philosophical Society, XCV, 1951, pp. 20-53, The Population Obstacle to Eco- 
nomic Betterment, Proceedings of American Economic Association, XLI (2), May, 1951, 
PP. 342-354. and Measures of Population Maladjustment, Proceedings of the XIV Interna- 
tional Congress of Sociology, II], Rome, 1951, pp. 336-364. 
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precedented declines in mortality —than are those who continue in the Mal- 
thusian tradition. Whether this lack of concern is warranted will be con- 
sidered later. 


I] 


The writings of Malthus and the classical economists suggest the exis- 
tence in their schemes of two models, each of which was premised upon the 
finiteness of the relevant economic universe and consequently upon eventual 
and continuing declines in the returns to both labor and capital at the inten- 
sive and the extensive margins. Model (1) rested upon the assumption that 
the population insisted upon enjoying a structure or level of living which 
remained stationary in the longer run. Accordingly, given this level of living 
and the propensity to save therewith associated, the labor force L and the 
stock of capital K continued to increase until (a) incremental output per 
worker just sufficed to support the associated increment in population at 
the accepted level of living and under the conditions of income distribution 
prevailing, and (b) the concomitant return to capital K, though sufficient to 
maintain the stock of capital intact, was insufficient to induce further addi- 
tions to K through net saving and investment. 

Explicit attention was not given to the possibility that R‘ might decline, 
make necessary a higher rate of saving, and thus accelerate the advent of a 
state of nongrowth, though this possibility could have been taken into ac- 
count. Model (2) rested upon the assumption that per capita income would 
rise until falling incremental returns halted the growth of both population 
and capital, at which time model (2) became transformed into model (1). Per 
capita income would rise so long as K increased faster than L, and this rise 
would be intensified if R‘ rose to levels in excess of unity. Eventually, of 
course, R‘ would fall to or below unity, and the marginal productivity of 
capital K would decline until the return to capital merely sufficed to main- 
tain its quantity intact. Population growth, which had lagged behind capital 
growth, would then come to a halt; and per capita income would settle to a 
stationary level that was below but usually not unduly below the peak value 
which had been attained whilst model (2) conditions obtained. Accordingly, 
though model (2) conditions had given place to model (1) conditions, much 
of the gain in per capita income achieved while model (2) conditions pre- 
vailed was retained. Such an outcome at least was possible and, many be- 
lieved, probable. The classical economists thus may be said to have en- 
visaged a world in which model (1) conditions, though commonly obtaining, 
occasionally gave place, in various parts and for shorter or longer periods, 
to model (2) conditions. Hereupon rested such optimism as is to be found 
in their writings. 
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The empirical conditions of a given model (1) equilibrium, with K and L 
stationary, depended upon the series of events that had marked a popula- 
tion’s progress toward this stable state along one of the paths initially avail- 
able to it. A model (1) equilibrium population having been established, how- 
ever, numbers might oscillate about this level, or they might even move in 
ways remindful of the movements of agricultural production when it is 
subject to the cobweb principle,® but they could not permanently depart 
from this level in the absence of changes in certain conditions underlying 
the model (1) equilibrium. These conditions apparently included: (i) the 
price structure; (ii) the volume of income or means of support; (ili) the dis- 
tribution of this income; and (iv) the conduct-determining tastes and 
values,!° upon which depend in part the propensity to save, the composition 
of consumption, and decisions respecting marriage and family size. Under 
both model (1) and model (2) circumstances, a change in (iv) was necessarily 
of exogenous origin. Changes in (i), (ii), and (ili) were of exogenous origin 
under model (1) circumstances; they might be of either exogenous or endog- 
enous origin under model (2) circumstances. 

While Malthus seems to have been aware of the import of (i) price-struc- 
ture changes, he did not clearly specify their origin, probably because he 
sometimes had model (2) equilibrium in mind, and because he did not attach 
much importance to the possible effect of such changes under model (1) 
conditions. Apparently he was aware that a substitution effect would be set 


g. E.g., see A. T. Peacock, Theory of Population and Modern Economic Analysis, 1, Popu- 
lation Studies, VI, 1952, pp. 114-122, esp. pp. 119-120; and Mordecai Ezekial, The Cobweb 
Theorem, Quarterly Journal of Economics, LII, 1937-1938, pp. 255-280; or William Baumol, 
Economic Dynamics, New York, 1951, pp. 1o8ff. 

10. While we refer to both values and tastes, it was primarily through changes in tastes 
(presumably) that Malthus expected the magnitude of the equilibrium population to be modified. 
We use the expression tastes and values because, as Arrow indicates, the two are essentially 
distinguishable. ““The objects of choice are social states. The most precise definition of a social 
state would be a complete description of the amount of each type of commodity in the hands of 
each individual, the amount of labor to be supplied by each individual, the amount of each pro- 
ductive resource invested in each type of productive activity, and the amounts of various types 
of collective activity.” Arrow assumes, for purposes of his own analysis, that each individual 
“orders all social states” in terms “of their desirability to him” on the basis of “whatever 
standards he deems relevant.’’ These standards therefore include more than “the commodity 
bundles which accrue to his lot under each,” orderings on the sole basis of which would be 
orderings on the basis of reflected tastes; they also include “general standards of equity” which 
reflect “his values” and therefore take into account more than such economies and disecon- 
omies of consumption as fail to receive expression through the market mechanism. See K. J. 
Arrow, Social Choice and Individual Values, New Y ork, 1951, pp. 17-19, also pp. 71-73, and 
chap. 7. We may treat values as the root of both tastes and other criteria for ordering that which 
is to be ordered and then make variation in values, so defined, serve in the capacity in which 
we have made variation in tastes and values serve. See also I. D. M. Little, Welfare Economics, 
London, 1950, chaps. 10, 12, and Social Choice and Individual Values, Journal of Political 
Economy, LX, 1952, pp. 422-432, and Goran Nyblen, The Problem of Summation in Eco- 
nomic Science, Lund, 1951, esp. chap. 3; G. T. Guilbaud, The Theory of Games, reprinted in 
International Economic Papers, N. 1, 1951, esp. pp. 38-41, 47ff. See also works cited in 
note 17 below. 
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up against (in favor of) more children by a change in the price-structure 
embracing a relative increase (decrease) in the prices of elements entering 
into the cost of reproducing and rearing children and a relative decrease 
(increase) in other prices. For he described it as “‘desirable” that the “‘habit- 
ual food” of the common people “‘be dear” and that the prices of conven- 
iences, decencies, and luxuries be sufficiently low to extend their custom 
through the population.'' Presumably, having in mind model (2) conditions, 
he was supposing that the introduction of this kind of price structure would 
check natality, stimulate consumption, generate wants, cushion per capita 
income against population pressure, and retard the transformation of model 
(2) into model (1) conditions. Had he supposed model (1) conditions and a 
price structure change of exogenous origin, he would have had to suppose 
either an eventual diminution in K or the diversion of consumables from the 
wealthy. 

While Malthus noted, as do modern writers, that a governmentally- 
induced reduction in income inequality would stimulate natural increase, 
he supposed that this effect would be shortlived. He inferred that some of 
the income transferred to the relatively poor would represent a diversion 
from gross capital formation. Accordingly, if model (1) equilibrium condi- 
tions obtained, this diversion would make the stock of capital K smaller 
than it otherwise would have been. If model (2) equilibrium conditions pre- 
vailed, the rate of capital growth would be diminished, with the result that 
the advent of model (1) conditions would be accelerated.'” 

Let population elasticity be defined as the ratio of the small relative rate 
of increase (say 0.5 per cent) in population to the small relative rate of in- 
crease (say I per cent) in income upon which the stipulated population in- 
crease is consequential; in this instance the elasticity is 0.5 X 1 = 0.5. It is 
now evident that the major distinction between population models (1) and 
(2) consists in the fact that the former is characterized by a population elas- 
ticity of unity and the latter by one of less than unity. While Malthus, who 
thought of income in terms of means of existence or support, favored a 
population elasticity of less than unity, he observed that it very frequently 
approximated unity and sometimes even exceeded unity for a short period."* 
Given model (1) equilibrium, income can rise only in consequence of an 
exogenous change such as the movement of R‘ above unity. Then, in ac- 
cordance with model (1) conditions, population and capital, the increase of 
each stimulating that of the other, grow until R‘' moves back to or below 
unity, net saving falls to zero, and per capita income and the pattern of living 

11.Cf. my essay Malthus’s Total Population Theory: A Restatement and Reappraisal, 
Canadian Journal of Economics and Political Science, XI, 1945, pp. 108-110, 240-241; also 
Malthus, Essay, Bk. IV, chap. 11. See also my Some Economic Aspects of the Subsidization 
by the State of the Formation of ‘““Human Capital,’ Kyklos, 1V, 1950, pp. 316-343. 


12. Essay, Bk. III, chaps. 1-3, Bk. IV, chap. 13. 
13. [bid., Vol. 1, Bk. 1, chaps. 1-2, pp. 304, 313-314, Vol. 2, pp. 137-140, 242, 254-255. 
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settle back to the initially given stationary level. Under model (2) conditions, 
given an increase in income, whether because of an increase in K or of an 
improvement in R‘ or of both, and given a population elasticity of less than 
unity, population, capital K, and per capita income would increase until 
model (2) was again transformed into model (1); but the gain in per capita 
income would be retained. 

Malthus attached most importance to the introduction of what he con- 
sidered to be salutary changes in tastes and values, since only changes of 
this sort could produce significant and persisting changes in the conditions 
of demographic equilibrium and in the level of per capita welfare. Given a 
change of tastes and values in a population-growth-retarding direction, 
population elasticity and natural increase would fall, per capita consumption 
and/or capital formation would rise, and per capita output and income would 
increase. Malthus recognized, of course, that environmental and technologi- 
cal conditions set limits to the extent to which changes in tastes and values 
could elevate the level and the rate of increase of per capita income." 


III 


In this section we shall examine the case of a country in which, though 
population has grown appreciably, the statistical magnitude, produced in- 
come Y, has increased in even greater proportion, with the result that Y/L 
and per capita income have risen. In circumstances such as these it usually 
is inferred that “welfare” per capita has increased, particularly when some 
possibly adverse concomitants’’ of changes in Y have been averted and 
others seemingly'® are susceptible of being offset through use of the com- 
pensation principle. It tends also to be inferred that population growth has 
not operated, and is not likely to operate, to reduce “welfare’’ per capita. 
Are these inferences valid? 

Let us therefore consider a country and its population at five sequential 
points intimet, ... , t;. With these successive temporal points are associated 
population magnitudes 1, 2, . . . 5, each larger than its predecessor, and each 
characterized by a higher Y/L ratio than its predecessor. The upward move- 
ment through time of the Y/L ratio may be conceived of as reflecting an 
upward movement in the population’s income-producing capacity per capita; 
and this upward movement may in turn be thought of as reflecting the com- 
bined influence of an upward movement in the capital : labor ratio K/L and 
a sufficient persistence of an R‘ value in excess of one. 


14. Ibid., Bk. III, chap. 14; Bk. IV, chaps. 2, 13-14. 

15. E.g., see Jan Tinbergen, The Influence of Productivity on Economic Welfare, Economic 
Journal, LXII, 1952, pp. 68-86. 

16. We say “seemingly” offset because compensation has been made, as Samuelson states, 
on the assumption “in some sense (of) the correctness of the status quo ante and/or the status 
quo post.” See P. A. Samuelson, Evaluation of Real National Income, Oxford Economic 
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Use of the expression income-producing capacity obscures the fact that 
any such capacity is but an aggregate of dissimilar output-producing capaci- 
ties which are at best imperfectly substitutable one for another. Accordingly, 
in place of the expression income-producing capacity we shall use the term 
Production Possibility, and suppose that with populations 1, 2,...5 are 
associated, respectively, production possibilities P,, P.,...,P;. Each of 
these production possibilities refers to the range of alternative specific 
combinations of goods and services of whose production the population in 
question, together with its resource-equipment, technology, etc., is capable. 
For reasons noted below each of these production possibilities will differ 
from each other such possibility, in that each possibility will embrace some 
goods and services peculiar to itself and some, but not all, of the goods and 
services peculiar to other of the production possibilities. In our subsequent 
discussion we shall express the production possibility of each of our five 
populations in per capita terms, since it is in per capita comparisons that 
we are interested. 

A production possibility necessarily embraces both combinations of goods 
and services produced when the available agents of production are ineffec- 
tively used and combinations produced when the best possible use is made 
of these agents. Since the latter set of combinations includes the former set, 
our discussion will relate only to such combinations or collections of goods 
and services as are produced when the productive agents are efficiently 
used. Let us call any such set of efficiently produced collections C; and let 
us label C,, Co, .. . , C; the five sets associated with production possibilities 
P,, Ps,..., Ps, it being assumed that the collections are expressed in per 
capita terms. Each collection included within a given set will be represented 
by a superscript 1,...,n. For example, the term C}::--’” represents the 
set of n collections embraced by C' and associated with production possi- 
bility P,; the term C}? represents specific collection 3 included in C, and 
associated with P,; and so on. The number n of specific collections found 
in any set (say C,) most likely will differ from that found in any other set 
(say C,;); and many of the particular collections included in any one set (say 
C;) will differ from many of the particular collections embraced in some 
other set (say C,). The total number of possible collections is bound to be 
very large; but the number of collections from among which the population 
of a community will be disposed to choose under probable conditions is 
likely to be only a fraction of the total possible number. 

Suppose now that we sequester all the distinct and unique collections of 
goods and services, included within sets C,, Cz,...,C,; associated with 


Papers, II, 1950, pp. 9-11; Also W. E. Armstrong, Utility and the Theory of Welfare, ibid., 
III, 1951, pp. 259-271. Cp. also E. R. Rolph and G. R. Break, The Welfare Aspects of Excise 
Taxes, Journal of Political Economy, LVII, 1949, pp. 46-54. 
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production possibilities P,, P,,...,P;. These collections are susceptible 
of being ordered in various ways. Suppose, for example, that these collec- 
tions are arrayed in terms of a community’s preference scale as expressed 
through the medium of a rule that is founded upon particular criteria drawn 
from the field of welfare economics.'’ The array resulting will be but one of 
many available, with the number actually depending upon the number of 
unique collections under consideration, a number whose magnitude may be 
conditioned in part by the number of production possibilities relevant. What 
array will be chosen from among the available number of arrays will depend 
upon the distribution of tastes and values obtaining in the community and 
upon the kind of ordering system that is employed to reflect this distribution 
and arrange the collections accordingly. With each change in the number of 
collections, in the nature or the distribution of tastes and values, or in the 
ordering system, there probably will be associated choice of an array differ- 
ent from that previously chosen. Any particular collection will have as 
many positions in arrays as there are distinct ordering systems, the number 
of collections and the distribution of tastes and values being given and its 
position may vary greatly from ordering system to ordering system. As will 
be shown, the multiplicity of arrays available may make it difficult to deter- 
mine whether an increase in Y/L, when accompanied by an increase in L, 
constitutes an increase in per capita economic welfare. 

Among the significant causes of changes in production possibilities are 
changes in the size of the population and the labor force, in K and K/L, and 
in the value of R‘’. For example, increases in population can affect the K/L 
ratio adversely, either by reducing it (though this possibility has been ruled 
out), or by operating cumulatively to slow down the rate of capital formula- 
tion and thereby make K/L smaller than it otherwise would have been. In 
consequence of this effect, the production possibility would be less rich and 
its outer boundary would be less extended than otherwise. Again, even 
though the ratio K/L and the state of technology are unaffected by an in- 
crease in population, the composition of its income-producing wealth K may 
be affected, and with it the production possibility. For K represents the sum 
of many particular kinds of capital K,, Ky,..., Kn, each present in some 
specific amount, and no one particular kind perfectly substitutable for any 


17. See P. A. Samuelson, op. cit., pp. 12ff., and Foundations of Economic Analysis, Cam- 
bridge, 1947, chap. 8; A. C. Pigou, Real Income and Economic Welfare, Oxford Economic 
Papers, III, 1951, pp. 16-20, and Some Aspects of Welfare Economics, American Economic 
Review, XLI, 1951, pp. 287-302; Tibor Scitovsky, The State of Welfare Economics, ibid., 
pp. 303-315: Little, Welfare Economics, passim, esp. pp. 272-275: and Social Choices and 
Individual Values, Journal of Political Economy, LX, 1952, pp. 422-432: Arrow, op. cit.; 
Simon Kuznets, On the Valuation of Social Income, Economica, XV, 1948, pp. 2ff.; William 
J. Baumol, Welfare Economics and the Theory of the State, Cambridge, 1952, chaps. 3-4, 10, 
and The Neumann-Morgenstern Utility Index—an Ordinalist View, Journal of Political Econ- 
omy, LIX, 1951, pp. 61-66. The argument in the text is largely an application of the analyses 
employed in the works cited in this note. 
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other particular kind. As K increases concomitantly with the increase of 
L, some kinds of capital increase less rapidly than do others whose quantity 
is more readily augmented, and some productivity-affecting agencies which 
formerly were free (e.g., water) become relatively scarce and take on the 
guise of capital. Because of this change in the composition of K, the produc- 
tion possibility P changes even though K/L does not change; and it now 
becomes impossible to produce some collections of goods that formerly were 
producible, and it becomes possible to produce some collections that form- 
erly were not producible. Only if, with K/L constant, either the composition 
of K remained unaffected, or enough particular kinds of capital were per- 
fectly intersubstitutable, would the production possibility P be unaffected 
by population growth. Even if capital K increases faster than labor L and, 
returns not diminishing, average output rises, the composition of capital 
undergoes modification and with it the production possibility. 

Our argument may be put otherwise. Because some forms of capital are 
relatively nonaugmentable and nonreplaceable, even given technological 
improvements, the aggregate output of some goods and services is absolutely 
or relatively nonaugmentable; and because some forms of capital are non- 
replaceable and subject to diminution in supply, the aggregate output of 
some goods and services may decline in time. Accordingly, if population 
continues to grow, the amounts available per capita of some goods and 
services, certain representatives of which may even have been free when the 
population was sparser, are bound to diminish. Because many forms of 
capital are augmentable and intersubstitutable with one another and with 
labor, and because the effects of this capital growth are intensified by 
changes generating increasing returns, the rate of supply of many forms of 
goods and services is sufficiently augmentable to insure considerable in- 
creases in the amounts of these goods and services made available per 
capita. If tastes and values are such, or change in such a way, that the per 
capita increment in augmentable goods more than offsets the per capita 
decrement in relatively nonaugmentable goods, it may be said that the index 
of welfare has risen. If, however, tastes and values are such and remain 
such that the increment in augmentable goods does not serve to offset the 
decrement in non-augmentable goods, it may be said that the index or wel- 
fare has fallen. Later we shall inquire respecting the prospective course of 
tastes and values in an economy undergoing population growth and other 
changes. 

For purposes of illustration let us contrast the production possibilities 
P,, P., and P;, associated with population magnitudes 1, 2, and 3. Suppose 
that Y/L is greater under P,, conditions than under P, conditions, and greater 
under P, conditions than under P, conditions. It then would appear that per 
capita welfare had risen as the population magnitude had increased from 
1 through 2 to 3. This appearance may, however, be misleading. Whether 
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it is or is not so turns on the significance of the differences, if any, that dis- 
tinguish the composition of the goods and services associated with any one 
production possibility from those associated with other production possi- 
bilities. Thus, a change in composition consequent upon population growth 
may signify that some goods and services can no longer be made available 
in so large a volume per capita as was formerly the case even though a 
sufficiently strong preference for these goods and services remains indicated. 
For example, population 3, with which production possibility P; is con- 
nected, might prefer to any collection included in set C3; associated with P, 
some collection in set C, or C, (associated with P, or P,, respectively) which 
is not to be found in set C. If such be the preference of the choosing popu- 
lation, in this case the population of magnitude 3, the advance of the popula- 
tion in magnitude from 1 or 2 to 3 may be said to have been accompanied 
by a reduction in welfare per capita, even though an increase in Y/L has 
accompanied the growth of the population. The preferred collection cannot 
be chosen, of course, because its production has been made impossible by 
the passage of the population from magnitude 1 or 2 to magnitude 3. 

What has been said may be expressed, albeit imperfectly, in graphic 
form, as in Figure I. The possible per capita outputs of relatively aug- 
mentable goods are measured along the Y-axis, and the possible outputs of 
absolutely and-or relatively nonaugmentable goods, along the X-axis. 
Only collections lying on the curves (1), (2), and (3) associated with produc- 
tion possibilities P,, P,, and P, are included in sets C,, C:, and C3; for all 
collections, which lie to the left of a relevant curve and thus represent an 
inefficient use of productive resources, are inferior to corresponding 
collections which lie on this curve. Of the defects present in this mode of 
representation several may be noted. The transformation curves probably 
suggest more substitutability between the two categories of goods than is 
realizable. Of greater importance is the fact that, since the categories 
measured, respectively, along the X and Y axes include a variety of goods, 
not all the particular alternative collections included in a production pos- 
sibility are graphically disclosed. Nonetheless, since the essence of the 
argument is indicated, Figure I may be utilized despite its defects. 

Curves (1), (2), and (3) are transformation curves representing produc- 
tion possibilities P,, P,, and P;; curve (2’) represents still another such 
possibility which is considered in Part IV. Each of these curves indicates 
the various per capita combinations of X-goods and Y-goods that may be 
derived from the labor force and other agents of production on which the 
production possibility in question depends. For example, given curve 
(1), either Ob of Y-goods, or Oa’ of X-goods, or any one of a large number 
of intermediate combinations of Y-goods and X-goods, is possible and 
available; while, given curve (3), either Ob” of Y-goods, Oa of X-goods, 
or any one of many intermediate combinations of both types of goods, is 
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possible and available. It is obvious that production possibility P, repre- 
sented by curve (2) is superior to P, represented by curve (1), since with 
one exception every combination on (2) is superior to every corresponding 
combination on (1); that exception is combination Oa’ of X, which is com- 
mon to both curves. With this exception, it follows that, whatever be the 
distribution of tastes and values, per capita welfare is greater, given popula- 
tion (2) and production possibility P, than given population (1) and produc- 
tion possibility P,. When, however, we pass to population (3) and production 
possibility P;, we no longer find it possible to describe one production pos- 
sibility as universally superior to another, or to select a point on one curve 
that is better than all points on another curve; for now possession of the 
property of being superior turns also on the distribution throughout the 
population of those tastes and values upon which depends the determination 
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of what is the most preferred collection of goods. For example, if the 
preferred collection of goods is C3, P, is superior; P, is superior, in fact, 
so long as the preferred collection lies on curve (3) above point p where 
curve (3) intersects curve (2). If the preferred collection—e.g., C3—is below 
and to the right of point p, it will be found on curve (2) associated with P,, 
which, in this portion of the quadrant, lies above curve (3) associated with 
P.;. Even some collections on curve (1)—e.g., C!,—are superior to some 
collections on curve (3). It is evident, therefore, that even though Y/L is 
higher under P., circumstances than under P, conditions, P, is superior to 
P, only on condition that the population’s tastes and values dictate the 
selection of a collection lying on curve (3) above point p. If selection of a 
collection lying below p is indicated, growth of population from (2) to (3) 
may be said to have reduced per capita welfare, since this growth has 
eliminated curves (1) and (2) and therewith the opportunity to choose 
collections lying below and to the right of point p. (Malthus seems to have 
been partially aware of somewhat analogous possible ill effects of changes 
in the composition of output when he indicated that, even though ‘“‘wealth” 
i.e., produced income per head, had increased, the welfare of the majority 
could only be described as having been adversely affected if at the same time 
the per capita amount of “funds for the maintenance of labour” had fallen.'* 

Let us consider more specifically the nature of such possible adverse 
effects of population growth as have just been described. As population 
grows, the per capita output of goods of the sort represented along the 
X-axis—e.g., room, space, sunlight, land-embodying products such as 
meat, and generally products made out of scarce and relatively non-aug- 
mentable and non-replaceable productive agents—must decline. For 
example, if population increased from 3 to 4 or 5, the intersection of the 
new per capita production possibility curve with the X-axis would lie to the 
left of point a. Even so, if under these circumstances Y/L rose in value, it 
would be inferred that per capita welfare had risen even. This inference 
might or might not be valid; it would not be valid if the collections of goods 
preferred by the population continued to lie roughly below and to the right 
of p, whereas it would be valid if the collections preferred were located 
roughly above and to the left of p. 

Population growth may obscure declines in per capita welfare by removing 
alternatives that would have been indicated for selection had they remained 
in existence. For example, when population grows from 2 to 3 and P,, and 
C,, replace P, and C,, respectively, segment pa’ of curve (2) disappears, and 
therewith the opportunity to choose from among the collectons included 
within this portion of C,. Accordingly, even though selection of some 
collection lying on pa’ would have been indicated had it remained avail- 


18. Essay, Bk. II], chap. 13; cp. 1st ed., chap. 16. 
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able, the opportunity to make such a selection has been eliminated by the 
growth of population from 2 to 3. Such elimination and the consequent 
confinement of choice within the set (i.e., C,) associated with the current 
production possibility (i.e., P;) reenforces the illusion that an increase in 
Y/L represents an increase in per capita welfare even though the most 
preferred collection (which in this instance lies on the eliminated segment 
pa’) no longer remains available. 

If the argument that has been presented is valid, it follows that some 
of the argument of antiMalthusian writers is invalid. For these writers, 
noting that a statistical magnitude called per capita income has increased 
despite population growth, draw the conclusion that per capita welfare has 
increased and tend to infer that welfare is not likely to be very adversely 
affected by the rate at which population is growing. The argument which I 
have presented is to the effect that, despite increases in per capita income 
that have accompanied increases in population, per capita welfare may have 
decreased; and that, if this be the case, further population growth would be 
likely to depress per capita welfare still further. When, as is done in the next 
section, this type of argument is translated into something like welfare op- 
timum terms, population growth is found much more likely to affect welfare 
adversely. 


IV 


The kind of argument developed in the preceding section may be ex- 
tended to questions relating to population optima. As usually defined, 
an optimum population magnitude is one, given which and given also various 
relevant circumstances that are independent of population size, some chosen 
index of per capita welfare assumes approximately a maximum value. 
What population magnitude is optimum for a country depends, of course, 
upon the state of that country’s technology, upon its resource-equipment, 
upon its economic relations with other countries, upon divers other relevant 
circumstances, upon the distribution of prevailing values and tastes, and, 
under certain conditions, upon the relative number of unproductive persons 
that country is required to support.'’ If with H. Dalton we call the optimum 
magnitude O and the magnitude of the actual population A, population 
maladjustment M may be said to exist when the expression M = (A/O)-1 as- 
sumes a positive or a negative value, and to increase (decrease) when this 
value increases (decreases). 

Changes in population maladjustment may be represented in terms of 
Figure I. Suppose that a population of magnitude 2 would be large enough 


19. Cf. A. Sauvy, Théorie générale de la population, Paris, 1952, pp. 64ff., also chaps. 6-7, 
and various discussions of the optimum concept. 
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to develop and exploit the technological and other conditions underlying 
production possibility P; represented by curve (3). Under these circum- 
stances, had the population remained of size 2 and at the same time had 
the other indicated and relevant production-increasing changes taken place, 
the resulting per capita production possibility curve would lie to the right 
of curve (3). We have, therefore, inscribed curve (2’) in Figure I to repre- 
sent this production possibility P,. Since this curve, as drawn, lies to the 
right of all points other than a’ and b”, it represents a set of collections 
superior to every collection other than the two associated with points 
a’ and b’”’, and equal to these two. It could be said, therefore, that the growth 
of population from magnitude 2 to magnitude 3 had served to contract the 
per capita production possibility from (2) to (3) and had therefore increased 
population maladjustment. Suppose, however, that the upper portion of 
curve (2’) intersects curve (3) and passes under it in the neighborhood of 
the peint marking collection C}. Under these circumstances population 2 
may be described as nearer optimum size than population 3, given that the 
population prefers a collection lying below and to the right of point C3; 
and population 3 may be described as nearer optimum size than population 
2, given that the population prefers a collection lying above and to the left 
of point C3. 


Vv 


Because what constitutes an optimum population is a function of many 
variable conditions, both the magnitude of the optimum and the degree 
of population maladjustment vary as these conditions vary. The degree of 
variability differs from country to country, being great or small according 
as a society’s internal economy, pattern of tastes and values, external rela- 
tions, and related circumstances are static or dynamic. Societies may, in 
some measure, therefore, be divided into those whose optimum magnitudes 
are changing and those whose optimum magnitudes are not changing, there 
falling into the latter category both relatively static societies and relatively 
dynamic societies wherein the various relevant changes experienced 
countervail one another. 

Most if not all of the classical economists from Malthus on seem to 
have conceived of the world as composed largely if not wholly of societies 
ranging from the comparatively static to the low-level dynamic. In their 
analyses, therefore, they usually had in mind societies in which the sup- 
posedly ill effects of increases in population density tended to be apparent. 
And, having noted such supposed effects, they arrived at the empirical 
generalization that the populations of most if not all countries tended to 
exceed what they considered to be the optimum level of density. This 
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generalization seems to have been implicit in the contention of a number 
of nineteenth-century economists (e.g., J. S. Mill, J. N. Keynes, J. B. 
Clark)*® that a population was most likely to escape from its Malthusian 
trap if its economy were to experience a stimulus that would elevate the 
level of average income appreciably and for a time sufficiently long to permit 
the population to acquire habits, tastes, and values compatible with this 
income. 

Late nineteenth and early twentieth century critics of the classical 
writers, having adopted the supposition that the optimum magnitude (as 
defined by them) tended to increase, sometimes implied that the optimum 
might increase more rapidly than the actual population and so eliminate 
“overpopulation,” particularly now that the rate of population growth 
had descended to so low a level.”! Some acceptance was won also by the 
view that the magnitude of a population composing a society does not, as 
a rule, tend to deviate greatly from the optimum, even under primitive 
conditions.”” 

The optimum population magnitude is subject to modification from many 
quarters, sources of variation being found both in conditions of supply 
characterizable as objective and in conditions of demand describable as 
subjective. It may vary, as has been noted, with variation in the circum- 
stances governing the production of goods and services, increasing, de- 
creasing, or remaining unaffected as these circumstances change. It is 
bound to vary as a result of variation in the subjective conditions affecting 
the structure of demand. The possible character and distributions of tastes 
and values—let us represent them as d,, d,, ..., d,—that might be found 
in a society’s population are many; and they may be subject to considerable 
modification even in the short run. So also there exist many possible 
bridges from any one given such distribution of individual tastes and values, 
say d,, to what may be called the realm of single social values T, only some 
one of which may be selected at any one time for maximization in per capita 
terms. Each of these possible bridges rests upon one of a number of possible 
underlying rules, and each rule reflects and implies specific conditions. 
Accordingly, if there exist n such bridges and some given collection or 


20. E.g., see Mill, op. cit., pp. 348-349; J. N. Keynes, The Scope and Method of Political 
Economy, London, 1890, chap. 9, sec. 2; J. B. Clark, Essentials of Economic Theory, New 
York, 1907, chaps. 18-19; see also a forthcoming study by Harvey Leibenstein to be pub- 
lished by the Princeton Press (Harvey Leibenstein, 4 Theory of Economic-Demographic 
Development, Princeton, 1954). 

21. E.g., see Edwin Cannan, Economic Scares, London, 1933, chap. 4; A Review of Eco- 
nomic Theory, London, 1930, chap. 4. 

22. E.g., see A. M. Carr-Saunders, The Population Problem, Oxford, 1922, pp. 230, 270- 
271, 293, 476-477: cf. Henry George, Progress and Poverty, New York, 1880, pp. 149-150. 
See also A. B. Wolfe’s criticism, “Superest Ager,” Quarterly Journal of Economics, XL, 
1925-1926, pp. 172ff. 
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distribution d, of tastes and values from which to run a bridge, there are 


available n single social values 7,, T,, . . . , T,, from among which some one 
may be selected at any given time for maximization with respect to changes 
in size of population. Moreover, 7,, T.,..., 7, change whenever a given 
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distribution d, gives place to another d,. In view of what has been said, it 
is difficult in practice both to determine upon an index of “‘welfare”’ suitable 
to a society and to discover how this index varies with respect to variations 
in the magnitude of that society’s population. The amount of difficulty is 
much greater in a relatively dynamic society than in a relatively static 
society, since a dynamic society is characterized by greater and more 
frequent changes in the conditions affecting production, in the distribution 
of tastes and values symbolized by d, and in the rules regulating the con- 
struction of bridges between d and the relevant index of social value, 
T, than is a relatively static society. 
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VI 


When a society is undergoing dynamic change, the ill effects, if any, 
of population growth tend to be masked. In these circumstances the statis- 
tical magnitude, per capita income, will be rising; life expectancy will be 
increasing; and the ratio of inputs to outputs will be falling in various 
sectors of the economy. Furthermore, as has been noted, adverse effects 
of population growth upon per capita welfare are hidden, since choices 
available when numbers were smaller have been eliminated by population 
growth, whilst knowledge of the former existence of these choices tends 
gradually to disappear. Finally, it is possible that increases in per capita 
income of nondemographic origin may mistakenly be attributed to in- 
creases in population density. 

Figure II is designed to illustrate this last point. Along the X-axis is 
measured the size of a country’s population; along the Y-axis, an index of 
per capita income or “welfare” which may be variously defined and accord- 
ingly represented in cardinal or in ordinal terms. The R’s, of which only 
several of a large number are shown, refer to particular composite states 
of technology, capital supply, and related circumstances affecting pro- 
ductivity per worker; they are not production possibilities (which represent 
fixed quanta of productive power), but they do reflect conditions underlying 
production possibilities. The curve (R,) traces the response of the welfare 
index to increments in population under R, conditions; the index moves to 
a maximum at p, which corresponds to a population of size Om,, and with 
which is associated per capita welfare Ob,; beyond population Om, the value 
of the index moves steadily below the maximum Ob,. Each improvement in 
R is reflected in a movement to a higher R curve with which a higher welfare 
maximum is associated: e.g., Ob, with p, on R,, Ob, with p, on R;, and so 
on; but given any state R, the index value falls when population increases 
beyond the number associated with the maximum p-value connected with 
this given state R. Within limits, therefore, given any state R, the associated 
index value rises as population increases until the maximum p-value as- 
sociated with that state is reached. But after the limit, represented by a point 
corresponding to p; and associated with a population corresponding to 
Om,, has been reached, the index value no longer rises as population 
increases, even though ever more superior R-states come into being. The 
population Om, therefore represents a kind of optimum. 

Suppose now that, with the population of size Om, and at welfare level 
Ob, corresponding to maximum p-value p, on curve (R;), numbers continue 
to increase steadily whilst simultaneously ever more productive states R 
come into being. Suppose specifically that population moves to Om,, and 
the index of welfare to Ob,, on the curve (R,,) representing that state. The 
per capita welfare index will have risen by b,b,, whilst population has in- 
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creased by m,m,,. It may be inferred, therefore, that the increase in the wel- 
fare index is attributable in some measure to the increase in population. 
Examination of Figure II discloses, however, that had the population re- 
mained at Om, the welfare index would have risen to Ob,. The population 
increase m,m,,, therefore has produced a loss in per capita welfare corre- 
sponding to b,b,,. 

Two observations may be made respecting the construction of Figure I]. 
First, the locus of the p-points has been made perpendicular to the Ox 
axis beyond point p,; on the assumption that thereafter the optimum mag- 
nitude is unaffected by further changes in the R-conditions. Conceivably, 
however, the locus of the p-points beyond point p, might have been drawn 
either to bend leftward or to continue in a rightward direction. In the 
former case the replacement of old by new R-conditions would have 
entailed an actual diminution in the optimum magnitude; in the latter case, 
an increase. Empirical information respecting the locus of the p-points 
is inadequate. It seems probable, however, that even if the locus of the 
p-points continues to the rightward for some distance beyond point p,, it will 
proceed in this direction with increasing slowness: in other words, should 
the optimum magnitude continue for a time to increase as the R-conditions 
change, it will increase at a decreasing rate. It follows that changes in the 
R-conditions will operate only within limits to augment the optimum magni- 
tude. Second, the course traced by the p-points as the R-conditions change 
depends upon the kind of index being used to represent a ‘“‘welfare” along 
the Y-axis. For each definition and index of welfare, a different p-point 
locus will be described; with each index will be associated a particular 
optimum magnitude for the given sequence of R-condition changes, and a 
particular path leading to and beyond this magnitude. 


Vil 


It has been established that it is difficult to determine upon an index 
in terms of which to define a population optimum and discover just how 
this index responds, especially in a dynamic world, to variations in popula- 
tion size. Even when these requirements have been met, there still remains 
the problem of creating a set of institutions which will bring the marginal 
social cost and the marginal social benefit—both satisfactorily defined in 
terms of the chosen index—of population growth into balance and thus 
insure the amount of population growth compatible with maximization of 
the value of the index in question. In this section, therefore, we shall 
consider whether population maladjustment M-—previously defined as 
(A/O)-1 where A and O represent the sizes, respectively, of the actual 
and the optimum populations—is more likely to increase or to decrease, 
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and whether this likelihood tends to be affected by variations in the degree 
of change which countries experience. 

While available data do not permit a precise empirical resolution of this 
question—though gatherable data might—the nature of the answer might 
be inferrable. Presumably, if A could be shown to tend to increase faster 
than O, it might be said that M tends eventually to increase; and if this 
tendency could be shown to be greater in some types of societies than in 
others, the former category might be described as relatively more prone 
to population maladjustment. (1) Respecting the behavior of A, it may be 
said that the population growth process is asymmetrical; for one may infer 
from the past behavior of human populations, that they usually tend to grow 
and that they rarely tend to decrease, and that this process goes on until 
a population maximum G is reached. This maximum G itself is variable 
within wide limits, for it depends upon the resources accessible to a society, 
upon its skills, upon its aspirations, and upon behavioral constraints present 
in both groups and individuals. The growth tendency of A probably is accen- 
tuated by conditions such as the following: (a) the recurrence of wars which 
temporarily increase the magnitude of the economic optimum and therefore 
may stimulate growth; (b) the opportunity, when there is uncertainty and 
ambiguity respecting dimensions of the optimum magnitude and when (as 
is usually the case) favoritism of birth control lags behind favoritism of death 
control, for special interest groups to introduce new and reenforce old 
constraints favorable to the increase of A; (c) the fact that individual deci- 
sions respecting marriage and family size usually are made in disregard of 
their prospective external repercussions and in terms of a conspectus of 
alternatives which is much narrower than the conspectus that is relevant in 
the individual case; and so on. 

Simple generalization concerning the comparative rates of growth of A 
in dynamic and nondynamic societies is not possible, since what takes place 
turns so largely upon a society’s stage of evolution. The rate of increase of 
A depends upon the rate at which a society’s produced income Y is increas- 
ing and upon its population elasticity. In a nondynamic society high popula- 
tion elasticity is offset by low growth of income; the converse may hold in 
a dynamic society if its population remains quite short of the maximum G. 
When, however, a nondynamic society becomes dynamic and its income 
begins to rise, A increases significantly since the reproduction-favoring 
character of the age structure initially retards the decline of population 
elasticity. Eventually, however, this elasticity tends to fall markedly, in 
which event the rate of growth of A declines unless Y somehow increases 
at a sufficiently increasing rate to counterbalance the fall in population 
elasticity. Even if Y should for a time increase in this manner, it could not 
long continue to do so, because of physical and institutional obstacles to 
the augmentation of production, there existing at any time a ceiling amount 
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of produced income to be had from a society’s income-producing equipment. 
This ceiling can be raised through time, of course, but not continuously, 
there always being some maximum that cannot be exceeded. As this ceiling 
is approached A must virtually cease to grow. In short, then, the comparative 
rates of growth of A in two types of societies depend significantly upon 
their respective stages of economic development. 

(2) Respecting O, howsoever defined, it may be said that its magnitude 
does not continually keep pace with A when A continues to increase. An 
exception to this statement would exist if O were so defined as to place 
emphasis almost exclusively upon size of population; for then by definition 
O might increase at least as rapidly as A increased. This exception may be 
ruled out as empirically irrelevant. (i) There exists no evidence to show 
that the optimum magnitude, expressed in terms of per capita capacity to 
produce any stipulated bill of goods, continues to increase as the concrete 
conditions of production change in response to population or other changes; 
in terms of Figure II, it probably tends to behave much as does the locus of 
the p-points, it being here supposed that not population but the index of 
these production conditions is measured along the X-axis. (ii) There is no 
evidence, on the subjective side, to the effect that, given any acceptable 
definition of O, its magnitude increases in about the same degree as A in- 
creases, with the result that M is not increased by increases in A. It would 
be necessary, in order for O to behave in this fashion, that, as A increased 
and the production possibility changed in consequence, d underwent ap- 
propriate and sufficient modification. This would mean, in terms of Figure I, 
that as A increased, d would also have to change in such measure as to push 
upward adequately, if that were possible, the point on the relevant pro- 
duction possibility curve, say (3), marking the collection chosen. Pre- 
sumably, there could not be enough such movement unless d also under- 
went sufficient and appropriate change, and the upper portion of curve (3) 
stood above the upper portion of curves (1), (2), and (2’). In the event that 
this were not the case, it would be necessary somehow to modify d in favor 
of populousness and to redefine production possibility to include populous- 
ness so that, as population grew, the Y-intercept of the relevant curve would 
rise and with it the locus of the now preferred collection. The probability 
that tastes and values would undergo such necessary modification is negli- 
gible. It is extremely unlikely, therefore, that, given a continually increasing 
A, O would also continually increase. 

It has been argued that if A continues to increase, it will pull away from O, 
with the result that M increases. This is but another way of saying that under 
many though not necessarily under all empirical conditions, a tendency to- 
ward overpopulation exists in societies. While this is a different sort of 
overpopulation than Malthus envisaged, it resembles the latter’s in that 
it is couched in terms of “‘welfare.” 
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Proneness to population maladjustment is more pronounced, other con- 
ditions being given, in subjectively static than in subjectively dynamic 
societies. National patterns of consumption change in consequence of 
changes in the price structure and of changes in tastes and values which 
reenforce responses to changes in the price structure and which facilitate 
the replacement in living budgets of old goods and services by new goods 
and services. By a subjectively static society we mean one whose popula- 
tion is not disposed to modify its values and tastes or their distribution appre- 
ciably, or to readjust its pattern of consumption significantly in response 
to changes in the price structure. By a subjectively dynamic society we 
mean one which is disposed to make both types of adjustment in a marked 
degree. As population increases, and particularly when this increase is 
accompanied by great technological changes, the price structure undergoes 
modification, some products—among them products formerly favored — 
become relatively scarce, and other products —including both newly intro- 
duced products and products formerly relatively scarce — become relatively 
abundant. When a subjectively dynamic society experiences an increase in 
numbers, it readjusts its pattern of consumption in the light of the changes 
just described, and thereby tends to make its optimum population magnitude 
greater, under the new conditions, than this magnitude otherwise would 
have been. In like circumstances a much smaller readjustment tends to be 
made by a subjectively static society, with the result that its optimum magni- 
tude changes very little. Accordingly, other conditions being given, the 
tendency to population maladjustment tends to be relatively greater in a 
subjectively static society than in a subjectively dynamic society. For like 
reasons changes in economic welfare tend to be less closely associated with 
changes in per capita income in the former than in the latter type of society. 


VIII 


In this paper questions centering about population optima have been 
reexamined in terms of modern welfare economics. It has been suggested 
that this approach lies within the Malthusian tradition, and it has been 
inferred, that even in modern welfare terms, there probably exists a bias 
toward overpopulation in many societies. It is likely that the kind of analysis 
employed in this essay can be extended to appraisal of the impact of changes 
in population distribution upon both objective conditions of production and 
subjective conditions reflecting tastes and values. 


Limitational Factors in Population Theory: A Note* 


“So poverty is obsolete and hunger is abolished.” —W. S. 
Gilbert in Utopia, Limited. 


In recent years there have appeared a variety of studies which, taken 
together, suggest that the supply of food potentially available to the world 
is much greater, much more elastic, than formerly was supposed. These 
studies, it is alleged, have finally laid the supposedly already many times 
laid ghost of Malthus. For example, the publishers of M. K. Bennett’s 
excellent The World’s Food describe it, in the words of a New York Times’s 
book-reviewer, as a “dissection of the ghost of Malthus, and of living re- 
vivalists of the Malthusian doctrine.” This note is concerned with the validity 
of such interpretations. 


I 


The argument of the “‘dissectors” appears to run as follows. (1) Should 
the food supply become sufficiently elastic in response to inputs of labor 
and associated agents of production themselves in elastic supply, Malthus’s 
principal line of argument would be deprived of virtually all such empirical 
validity as it once may have possessed. (2) From (1) it tends to be inferred 
that, supposing the food supply to be thus highly elastic, man need no longer 
be apprehensive lest continuing population growth affect his “welfare” 
adversely. Our counter-argument will run as follows. (a) On a narrow but 
somewhat questionable interpretation of Malthus’s argument, implication 
(1) might be allowed. (b) But inference (2) is not allowable. 

While our argument is based, for purposes of discussion, upon acceptance 
of the postulate that the food supply is highly elastic, we do not accept this 
postulate as a satisfactory empirical description of the state of the food 
supply in most parts of the present-day world. Even in countries where the 
supply of calories may be described as highly elastic (within limits), the 
supply of some food elements (e.g., meat) may not be so elastic. Further- 
more, even though one accepted Jacob Rosin’s forecast! of an eventual 
chemistic Eden wherein even preferred meats would be plentiful, one would 
also have to remain cognizant of present-day realities and of the many ob- 
stacles which must be surmounted before this Eden could become an 
actuality, even in advanced countries. 

Our counter-argument takes into account the fact that the scale or struc- 
ture? of living is made up of many elements, or components, of which the 


* | have had the advantage of critical comments of my colleague, C. B. Hoover. 
1. See The Road to Abundance, New York 1953. 
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genus food is but one. Even though food is in highly elastic supply, divers 
other components are bound to be in comparatively inelastic supply. The 
more important of these components operate, because of their comparative 
scarcity, to deter population growth. They may therefore be called limita- 
tional factors. The role played by these factors in population theory is some- 
what analogous, therefore, it will be shown, to the role played in agricultural 
theory by the “minimum factor.” 


It is not absolutely clear to what extent nineteenth-century and early 
twentieth-century students of the population problem thought in terms of 
limitational factors, since they did not so express themselves explicitly. 
Malthus, of course, supposed the growth of population to be dependent 
upon that of the food supply, though how much weight he actually attached 
to this factor remains a subject of dispute. Moreover, until the 1920’s the 
importance of the food supply continued to be emphasized by students of 
population. There is apparent in the analyses of these post-Malthusian 
writers, however, a diminution in the degree of importance attached to the 
role of subsistence; and it is inferrable that they saw the population-limiting 
role gradually passing, in some parts of the world, from food to other com- 
ponents of the structure of living. For these students observed that in the 
sphere of European civilization the structure of living was undergoing what 
they considered to be improvements in quality and increases in quantity 
with the result that the relative importance of food was declining. It not 
being our purpose to review the development of population theory in detail, 
the drift of nineteenth century British thought, which was fairly typical of 
thought elsewhere, can only be suggested by greatly abridged samples of the 
views of Malthus and three outstanding writers in the Malthusian tradition. 

Because Malthus gave expression in his Essay on the Principle of Popu- 
lation only to a faulty and imperfectly formulated theory of population, and 
because he never reconciled all the propositional and empirical statements 
found in the Essay, it is possible to infer either that he put overwhelming 
emphasis upon the role of food, or that he attached considerable importance 
to non-food elements. In what must have been for him a more theoretical 
part of the Essay, he wrote as if the ““means of subsistence’ —an increase in 
which amounted to an increase in the capacity of “the mass of society to 
command more food’’— constituted the factor by whose growth, to the exclu- 
sion of the growth of almost all other factors, the growth of population was 
regulated. For he said: 

1. Population is necessarily limited by the means of subsistence. 

2. Population invariably increases where the means of subsistence in- 

crease, unless prevented by some very powerful and obvious checks. 
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3. These checks, and the checks which repress the superior power of 
population, and keep its effects on a level with the means of sub- 
sistence, are all resolvable into moral restraint, vice, and misery.* 


The first two of these propositions would have had the support of many 
who wrote on population in 1750-1798, since in that period, as C. E. 
Stangeland concluded, the “doctrine, that population tends to increase more 
rapidly than the food supply, found almost universal acceptance.’ These 
views may be said to reflect in part the then prevailing pattern of consump- 
tion which was founded largely upon materials of organic origin.® 

While Malthus sometimes observed—e.g., on the basis of F. M. Eden’s 
studies—that not much more than two-thirds of the income of a laborer’s 
family would be expended upon provisions, and while he anticipated that 
the proportion of this income going for provisions might or would decline, 
he usually looked upon food as the principal limitational factor. Accordingly, 
if we infer Malthus’s meaning from his various statements wherein the 
importance of food is indicated to be overriding, we may suppose that he 
considered it the primary population-limiting factor. If however we infer 
his meaning from other statements, we must diminish somewhat the role 
allowed food in his theory; but even then it remains very important. He did 
not, however, express himself explicitly in terms of limitational factors.® 

Less emphasis was placed upon the role of food by the distinguished 
late-classical economist, J. S. Mill, in the various editions of his Principles 
of Political Economy (1848-1871). He implied that subsistence would be 
the sole limiting factor, and that numbers would keep pace with subsistence, 
only if multiplication proceeded, as among animals, “‘from a blind instinct.” 
Only “in a very backward state of society” (e.g., Medieval Europe, much of 
Asia), wherein merely a few enjoyed much more than “‘actual necessaries,” 
was population “kept down by actual starvation.” In “‘a more improved 


2. We shall use the terms scale and structure interchangeably. Since inequality characterizes 
the distribution of income, consumables, etc., it is not very useful to conceive of the term 
scale as representing an amount received and enjoyed by each and all. It is more accurate to 
think of scale in a structural context, since then some value may be chosen as the parameter 
representative of the structure or the distribution of the divers individual scales of living 
characteristic of a population. On this matter see Harvey Leibenstein, A Theory of Economic- 
Demographic Development, Princeton 1954, pp. 12ff. 

3. Essay, Everyman’s Library edition, Bk. I, p. 18-19. Malthus expressed himself less 
carefully in the first edition; see pp. 37-38. 

4. Pre-Malthusian Doctrines of Population, New York 1904, p. 353. Some eighteenth- 
century writers drew attention to limitational factors other than food. 

5. ‘A hundred years ago, nearly 80 per cent of all the things men used were derived from the 
plant and animal kingdoms. . . . Today only about 30 per cent of the things used in industrial- 
ized countries come from things that grow.” See K. F. Mather, Enough and to Spare, New 
York 1944, Pp. 55. 

6. For references to various of Malthus’s works wherein the role of food and other factors 
is treated see my “Malthus’s Total Population Theory: A Restatement and Reappraisal,” 
Canadian Journal of Economics and Political Science, X1, 1945, pp. 87-92, 108-110, 240- 
41; e.g., see Essay, Bk. IV, chap. 11. 
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state” this was not the case; for there the modal scale of living embraced 
more than “‘actual necessaries,’ and many inhabitants were actuated by 
“prudent or conscientious self-restraint” to limit births. In general, as the 
condition of mankind rose above that of beasts, population would be “‘re- 
strained by fear of want rather than by want itself,” and the growth of 
numbers would be conditioned by a number of circumstances, of which the 
growth of the food supply would be but one.’ Mill’s approach had been 
anticipated in part by those French writers who preferred the expression 
‘“‘means of existence” to the expression “means of subsistence.” 

The economic historian, William Cunningham, wrote in 1883 that ’popu- 
lation has generally increased up to the relative limit set by the power of 
procuring subsistence at any given time and place”; but he added that 
‘“‘sometimes population does not increase so rapidly as the quantity of pro- 
curable subsistence is increased.” It did not increase so rapidly because the 
“standard of comfort” characteristic of the population in question had im- 
proved qualitatively and increased quantitatively.*® 

Alfred Marshall, having reviewed the improvements that had taken place 
in the British standard of living in the nineteenth century, pointed out, in 
his discussion of the long-run supply of labor, that the elasticity of supply 
of labor (i.e., population) depended upon the composition of the standard 
of living, being greatest when the workers spent their income mainly on 
necessaries. 


Thus the question how closely the supply of labour responds to the 

demand for it, is in a great measure resolved into the question how great 
a part of the present consumption of the people at large consists of 
necessaries, strictly so called, for the life and efficiency of young and old; 
how much consists of conventional necessaries which theoretically could 
be dispensed with, but practically would be preferred by the majority 
of the people to some of those things that were really necessary for 
efficiency; and how much is really superfluous regarded as a means to- 
wards production, though of course part of it may be of supreme impor- 
tance as an end in itself.’ 

Marshall’s analysis implied that food was losing its population-limiting 
power to other components of the structure of living. 

Generalizing, we may say that writers in the Malthusian tradition ob- 
served that, in the European sphere of civilization, the scale of life had 
expanded to include a non-food component appreciably larger than that 
insisted upon in Malthus’s day, and that the habits of the people were be- 


7. See Principles (Ashley edition), pp. 158-160, 348, 371-72. 

8. See “On the Statement of the Malthusian Principle,’ Macmillan’s Magazine, XLIX, 
1883, pp. 81-86; Modern Civilization in Some of Its Economic Aspects, London 1896, p. 173. 
I am indebted to Professor Thornton Steele for these references. 

9. Principles of Economics, 8th ed., London 1920, Bk. VI, chap. 2, par. 3, esp. p. 530; also 
Bk. IV, chaps. 4-5. In his preface, pp. xv—xvi, Marshall noted that importations from abroad 
had temporarily increased the elasticity of the supply of foodstuffs accessible to Britain. 
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coming adjusted to the maintenance if not to the further expansion of this 
scale and this component. Had these writers studied more carefully the 
changes that had taken place in the composition of the net national product, 
they might have stressed even more the increase in the relative and absolute 
importance of the non-food component. They did, however, attach less 
importance than had Malthus to the limitational role played by subsistence. 
Some writers in the tradition critical of Malthus stressed in even greater 
measure the decline in the limitational role assignable to food. 


III 


For the purpose of clarifying the argument to be employed, use will be 
made of a logistic model. Accordingly, let K represent the asymptotically 
limiting or maximum population of whose support a given finite environ- 
ment is capable under prevailing cultural conditions whereunder are in- 
cluded the resident population’s aspirations and its methods of production. 
Let N represent the size of the actual population; b, the maximum rate of 
increase of which this population is capable in the absence of any environ- 
mental resistance to population growth; and R, the realized annual percent- 
age rate of population growth. The logistic model rests upon the supposition 
that environmental resistance to population growth increases as N ap- 
proaches K; whence the extent of this resistance may be expressed by N/K. 
Since the incremental rate of growthis bN(K —N)/K, R becomes b(K —N)/K. 
The value of R thus declines as N approaches K. 

If we are content to describe what happens very simply, we may say that, 
as N/K increases, the logistically-behaving population responds by reducing 
its rate of growth R. It may do this by increasing its age-specific mortality, 
or by decreasing its age-specific fertility, or by accomplishing both, so that 
the direct effects, together with the indirect effects attendant upon the re- 
sulting changes in age composition, produce the indicated decline in R. 
However, since it is not likely that a population capable of reducing its 
age-specific fertility would choose to respond by increasing its age-specific 
mortality, it may be supposed that the population in question would have 
recourse only to the former alternative. If, however, its fertility-limiting 
capacity were sufficiently small, it would experience some increase in age- 
specific mortality. 

If a logistically-behaving population responds to a rising N/K by reducing 
its age-specific fertility, it may do so either because, its minimum acceptable 
scale of living being fixed, it encounters increasing difficulty providing this 
standard, or because, its desired scale of living being assumed to rise through 
time, it finds itself incapable of supplying this rising scale and at the same 
time maintaining its age-specific fertility intact.!° The former situation cor- 


10. Again the term scale is conceived of in a structural sense (see note 2 above). It is as- 
sumed, furthermore, that the desired scale is not beyond the reach of the population, given some 
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responds much more closely to that which Malthus usually had in mind than 
does the latter. For, while Malthus hoped that a rise in scale would take 
place and even drew attention to evidence suggesting such a rise, he often 
reasoned on the supposition of a comparatively fixed scale. 

If a logistically-behaving population, whose minimum acceptable scale of 
living is fixed, responds to a rising N/K by diminishing its age-specific fer- 
tility and hence its R, the fall in R is traceable to the fact that, as N/K in- 
creases, it becomes increasingly difficult for the population in question to 
increase the output of the goods and services comprising its structure of 
living. For as labor and other inputs are increased, their yields at the margin 
decline and output becomes increasingly inelastic, until finally the yields at 
the margin are inadequate to permit further population growth and N ap- 
proximates K. The stationary state of Malthus and the classical economists 
is then at hand, N having stopped growing because the output of goods and 
services stopped growing, and this output having stopped growing because 
(under the conditions given) N stopped growing."! 

Let us designate as O the output of goods and services wherewith the 
growth of population N is associated in our logistic model. Let us suppose 
that O is perfectly homogeneous, any one of its components being perfectly 
substitutable for any other. Let us suppose further, for the sake of exposi- 
tive convenience, that the structure of living remains unchanged. Then N 
will increase so long as O increases, subject to the condition that the struc- 
ture of living remain undiminished by the increase in N. In turn output O 
will increase as N increases, though not proportionately, ceasing to grow 
when the growth of N comes to a standstill. Should we define O as food or 
subsistence, we should have a situation approximating that Malthus had in 
mind when he supposed the growth of population to be almost solely de- 
pendent upon the growth of a food supply which he believed to be subject 
to diminishing incremental return (ceteris paribus).'* 

Malthus’s system is defective because the intervening variables have been 
specified imperfectly or not at all. Again let our logistic model be employed 
to illustrate the defect. In this model population N has been represented as 


reduction in age-specific fertility. It is implied, finally, that the elements, the desire for which 
supposedly may be growing through time, are not offspring, and that the increasing introduction 
of these elements into the scale of living may operate to displace offspring and so bring about a 
reduction in age-specific fertility. 

11. E.g., see William Baumol, Economic Dynamics, Princeton 1951, chap. 2: A. T. Peacock, 
“Theory of Population and Modern Economic Analysis, I,” Population Studies, V1, 1952. 
pp. 114-122. The specific value assumed by WN turns, in the short-run, on how the output is 
distributed. The value assignable to K also turns on how output is distributed and used because, 
ceteris paribus, the amount of capital at the disposal of the population depends upon the dis- 
tribution of income, and the greater is this amount, the higher will be K. 

12. Malthus’s system permitted improvements in methods of production; but, given these and 
a corresponding redefinition of the content of ceteris paribus, the condition of diminishing 
incremental return reasserted itself. 
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an essentially linear function of O, and the falling rate of growth R of N has 
been supposed to reflect the falling rate of growth of O. It is not specified, 
however, why or how the diminution in the rate of growth of O causes N to 
behave as it does; nor are the factors which intervene between O and N and 
condition the response of N to variations in O identified. In the logistic 
model O has been represented as increasing, though not proportionately, 
as N increases, presumably because of what N does, directly and indirectly 
(e.g., work, form capital, etc.). But the variables which intervene between 
N and O and condition the response of O to increases in N have not been 
specified. Accordingly, if we give up the restrictions of the logistic model, 
but remain in ignorance of the roles of what we have called intervening 
variables, we cannot depict the growth paths of O and N, nor can we define 
population capacity K. 

Our primary concern being with the role of limitational factors, it should 
be noted that, so long as O is homogeneous, O is the limitational factor, and 
N’s growth is dependent solely upon that of O, the intervening variables 
remaining as given. Even if O were heterogeneous, but constant in composi- 
tion, with all of its components growing at the same rate, O would be the 
limitational factor, or constant complex of limitational components. 


IV 


It is because O is neither homogeneous nor, if heterogeneous, of constant 
composition, that it becomes useful for population students to think in terms 
of limitational or bottle-neck factors, the character of which changes in 
consequence of changes in technology, structure of living and other cultural 
manifestations, discoveries, depletion of resources, population magnitudes, 
etc. Output O is made up of a number of components, O,;, O.,..., O,, few 
if any of which are perfectly substitutable, one for another. Moreover, these 
components differ in respect of their elasticity of supply at any particular 
time, some being relatively augmentable and others relatively non-augment- 
able. It follows that at all times some components of O may be described 
as being in a state of potential plenty, whereas others may be described as 
being in a state of potential if not actual dearth. It is the latter to which the 
term limitational factor is applicable, for it is their scarcity that is experi- 
enced whilst other components remain in plentiful supply, and it is to the 
impact of their scarcity that population-regulating behavior is ultimately 
traceable in large measure, particularly since this scarcity tends to be in- 
tensified by population growth. 

Ultimately, of course, the comparative scarcity and relative non-augment- 
ability of some components of O are to be traced to the comparative scarcity 
and relative non-augmentability of some (if not all) of the productive agents 


294 THEORY 


(or inputs) by which the scarce components are produced and of which, in 
a sense, the scarce components may be said to be composed. The scarcity 
of the relatively non-augmentable and hence relatively scarce components 
of O is traceable, therefore, to the comparative dearth of those scarce pro- 
ductive inputs which enter into the composition of the scarce components 
of O. While it is possible, therefore, to speak of population-limiting factors 
at either the production or the use level, it is those at the latter level with 
which this discussion is concerned; for population-regulating behavior is 
more immediately traceable to relative scarcity at the use level than to rela- 
tive scarcity at the production level. So our argument will continue in terms 
of relatively scarce components of O rather than in terms of the inputs of 
which these relatively scarce components are composed. 

What we have called a limitational factor is somewhat analogous to the 
‘“‘minimum factor” of soil theory. Let us call its optimum the amount of each 
plant-food required if we are to obtain a maximum yield of some crop (say 
corn). Suppose further that each plant-food is present in the soil in an amount 
falling short of its optimum, with some falling more short than others. Sup- 
pose that nitrogen falls relatively most short of its optimum. Then a given 
small percentage increase in nitrogen will produce a larger percentage in- 
crease in yield of the designated crop (i.e., corn) than will a like increase of 
any other of the plant-foods. Lack of nitrogen may be said, under the circum- 
stances, to be checking the output of corn in greater measure than is the 
lack of any other of the requisite plant-foods. In like manner, a limitational 
factor may be said to be deterring population growth in much greater meas- 
ure than a factor not describable as a limitational factor.'* 

The extent to which relatively non-augmentable components of O con- 
stitute, or are likely to constitute, the population-limiting factor turns on two 
circumstances. (1) It tends to be greater in proportion as the agents of pro- 
duction (which make up a part of population N and of its environment and 
which produce Q) are not substitutable, one for another, at the production 
level. (2) It tends to be greater in proportion as the components, or the pos- 
sible components, of O are not substitutable, one for another, at the con- 
sumption or use level. If agents of production are highly substitutable at the 
production level, a relative decline in the availability of some is easily over- 
come by increasing the availability of others. If components of O are highly 
substitutable at the consumption level, a relative decline in the availability 
of some components of O occasions little more than a shift to other compo- 
nents which are (or can easily be made) more available. Given both forms of 
substitutability in a high degree, a population may continue to enjoy, despite 
persisting population growth, a structure of living which, though its composi- 


13. See W. J. Spillman and Emil Lang, The Law of Diminishing Returns, New York 1924, 
pp. 1X-x1, 89ff.; also A. J. Lotka, Elements of Physical Biology, Baltimore 1925, pp. 211-213, 
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tion may change somewhat, is deemed as preferable as the structure which 
formerly was enjoyed. If, on the contrary, with neither type of substitutabil- 
ity highly developed, continuing population growth entails increases in the 
input cost of producing important components of O (say O,, O., and O;), a 
larger fraction of the society’s inputs must be devoted to maintaining the 
output of these components at something like a constant per capita level, 
with the result that the per capita output of other components must fall in 
the absence of technological and similar improvements. It is to this fall that 
the population responds by reducing R, given that its pattern of tastes and 
values remains essentially unchanged. The limitational factors prompting 
the response are components O,, O., and O;, even though the per capita 
rate of their consumption may remain substantially unchanged whereas 
that of some other components drops off.'* 

Should ex hypothesi population grow at the same rate as the more aug- 
mentable components of O, even though it was the relatively nonaugment- 
able components for which the population had preference, the structure of 
living would decline. For per capita consumption of the preferred, relatively 
non-augmentable components would decline, and this decline would not be 
offset by the fact that per capita consumption of the relatively augmentable 
components had remained constant or even had risen. To illustrate. Suppose 
that food was relatively augmentable and that non-food was not. If popula- 
tion kept pace with an increasing food supply, non-food consumption per 
head would fall, and the structure of living would be affected adversely. Of 
course, if the population adjusted its numbers to the environmental situation 
in which it found itself, its numbers would be governed by the movement of 
the non-food component rather than by that of the food component, with the 
result that the outcome, if adverse at all, would be much less adverse than 
on the preceding supposition.'” 


V 


It is not easy, short of detailed study of changes in the price structure, in 
the composition of national product, and in the make-up of living budgets, to 
identify empirically, even under fairly static conditions, what currently are, 


14. This argument is easily adapted to a dynamic situation in which methods of production 
continually improve and the structure of living rises in the sense that more and more units of 
input are consumed per capita. If, for example, we suppose that the desired scale of living in- 
creases in quantity though temporarily retaining its proportional composition, an increase in 
the comparative cost of O,, O., and O, would produce a change in the proportional composition 
of the scale though not necessarily a diminution in the per capita rate of consumption. These 
comparatively costly components would therefore become limitational factors or (assuming 
aggregate output had increased sufficiently) potentially limitational factors. 

15. Elsewhere I try to deal with the concept of an optimum population in terms of modern 
welfare economics, and to indicate that over the longer run human societies tend strongly 
toward overpopulation (in welfare terms). See “Welfare Economics and the Problem of Over- 
population,” Scientia, 1954. 
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or are most likely to be, population-limiting factors. Identification is made 
more difficult by the fact that what may be the limitational factors for some 
of the distinct groups composing a population may not be limitational for 
other groups, and that, therefore, aggregation of findings for particular 
groups into one for an entire population may involve considerable arbitrary 
judgment. In general, the limitational factor should be found among those 
components of the set of living budgets, or of the gross or net national prod- 
uct, which are relatively important and whose costs and prices have been 
significantly rising relatively to the costs and prices of other components; 
for it is probably these components, the keeping of whose output abreast 
with population growth will prove relatively most difficult. 

To illustrate what has been said (see Table I). Let us represent the real 
cost (i.e., cost in terms of input) and the price (which supposedly corre- 
sponds to real cost) of three important components of O, as of the base and 
three later years, together with the magnitude of the population N which 
supposedly is increasing. On the supposition that the indices of O,—O,, 
behave approximately as O,, which is not a limitational factor in the present 
context, the limitational factors are O, and O;, with sometimes one and 
sometimes the other ascendant. If O, bulked less importantly in living bud- 
gets, or in national product, than did O,, the scarcity of the latter might be 
a greater deterrent to population growth than that of the former. 


Table I 


Population N 


Index of real cost 











It is to the movement of real costs and prices that one must turn for in- 
formation rather than to the movement of outputs. It is conceivable, for 
example, that in year 15 consumption per capita of O, remains nearly where 
it was in year 0, whereas the per capita consumption of some other compo- 
nents has fallen. Given that tastes have remained substantially unchanged, 
it is evident that the growth of population, by making the production of O, 
more costly, has caused inputs to be diverted in such amount to the produc- 
tion of O, from the production of other components that the diminution in 
the structure of living is immediately reflected in the reduced per capita 
consumption of these components, though its origin is to be found in the 
rising cost of Os. 

While food (or components of the genus food) may be a limitational factor, 
it often is not. Food is the preponderating component of living budgets in 


Limitational Factors 297 


many parts of the world, but it never is the sole component. According to 
C. C. Zimmerman it is seldom that ‘‘any important part of the masses of the 
population devote more than 75 per cent of its total economic energy to the 
satisfaction of food values.’’ He puts the minimum fraction at 25 per cent, 
though it now seems possible that this fraction may fall as low as 10 per 
cent in technologically very advanced societies characterized by very high 
per capita incomes and very low population/wealth ratios. Most peoples 
fall within a range lying between 35 and 65 per cent.'® 

Although it does not appear necessarily to follow that the population- 
limiting character of food is highly and positively correlated with the pro- 
portion of a population’s efforts devoted to the supply of food, this associa- 
tion commonly obtains empirically. As a rule, if not always, the supply of 
food currently consumed appears to be relatively elastic in countries whose 
populations devote relatively little effort to food production, and to be com- 
paratively inelastic in countries whose populations devote relatively much 
effort to food production. While this difference in elasticity is traceable in 
part to differences in culture and technology, it is also traceable in consider- 
able measure to differences in man/land and man/wealth ratios. It may be 
concluded, therefore, that food is very likely to be one of the components 
making up the complex of population-limiting components operative in 
countries wherein relatively much effort is given to food production. 

This conclusion is also borne out by the fact that, even when inter- 
country differences in per capita food consumption by weight or calorie 
content are not great, intercountry differences in diet-composition may be 
great, with the diets found in countries devoting relatively little energy to 
the supply of food requiring (ceteris paribus) for their production two or 
three times as many units of input as are required in the production of the 
diets found in countries devoting relatively much energy to the supply of 
food. Accordingly, countries in the former category can greatly increase 
their supply of calories and nutrients by introducing diets more economical 
of inputs as well as by diverting more units of input into agriculture.'7 

It seems to be inferrable that food (considered generically) is not very 
likely to constitute the limitational factor in countries where per capita real 
income is relatively high, animal products furnish a considerable fraction 


16.See C. C. Zimmerman, Consumption and Standards of Living, New York 1936, pp. 
59-61; and on sources, Faith M. Williams and C. C. Zimmerman, Studies of Family Living in 
the United States and other Countries: An Analysis of Material and Method, U.S.D.A. Mis- 
cellaneous Publication No. 223, Washington 1935. On production possibilities see T. W. 
Schultz, Economic Organization of Agriculture, New York 1953, chaps. 7-8, and M. K. 
Bennett, The World’s Food, New York 1954, passim. In the United States in 1950 agricul- 
tural raw materials comprised, in value terms, about 8.2 per cent of the gross national product, 
and about 9.8 per cent of the net national product. Distribution costs are not included in these 
figures. 

17. See Schultz, op. cit., Part I; also my “Aspects of the Economics of Population Growth,” 
Southern Economic Journal, X1V, 1948, pp. 233ff. 
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of the calorie intake, and the non-food component of output and consump- 
tion per head is relatively high. In countries where an opposite set of con- 
ditions is met, food probably is one of the elements composing the complex 
of components by which population growth is limited. At the same time it is 
possible that an important preferred species (say meat) of the genus food 
may be operating as a limitational factor. This might be the case if the de- 
mand for the species in question were quite inelastic and quantitatively 
important whilst (as a result of the population growth) its supply price was 
moving upward relatively to the prices of other budgetary items. 

It is not likely, and price movements do not suggest, that in the aggregate 
goods and services made up predominantly of labor inputs constitute limita- 
tional factors, assuming the scale of living to be given. For the capacity to 
produce such goods and services tends to keep pace with population growth, 
except in the instance of types which consist (in addition to labor inputs) of 
other kinds of input whose relative scarcity tends to increase appreciably 
as population grows. 

It is probable that raw materials'*—in particular, minerals, and possibly 
also some of those of agricultural as well as those of forestry origin— 
presently constitute limitational factors, and that they will increasingly 
constitute limitational factors if both population and per capita consump- 
tion of raw materials increase. For since some of these materials are de- 
rived from non-renewable sources whilst others are produced under condi- 
tions of rising costs, it is probable that their costs and prices will rise 
relatively to the costs and prices of other goods and services. If this be the 
case then, given the structure of living and methods of production, per 
capita consumption of various other goods and services will be reduced. 
If, though this be the case, the structure of living undergoes change and 
methods of production are improved, per capita consumption of goods and 
services in general will rise even in the face of population growth, but it 
will rise less than it would have had numbers not increased. 


Summary 


It is now sometimes being said that the food supply is becoming so elastic 
that men need no longer be apprehensive lest population growth affect their 
welfare adversely. This assertion respecting the elasticity of the food supply 
lacks empirical validity so far as most parts of the world are concerned. It 
is true, however, that in some countries food is no longer the operative 
population-limiting factor, and food may cease to be such in yet other coun- 
tries. It does not follow, however, that population-limiting factors will 

18. For comparative accounts of raw material situations see Resources for Freedom, A 


Report to the President by the President’s Materials Policy Commission, Washington 1952: 
and E. A. Ackerman, Japan’s Natural Resources, Chicago 1953. 
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cease to be operative. The dynamics of culture, production, and consump- 
tion serve to change the character of these factors, but they do not remove 
them. For if one factor ceases to be operative, its place is necessarily taken 
by others. Population growth may not affect adversely man’s consumption 
of food or some other item of living supposedly in highly elastic supply; 
but then it is quite likely, in many empirical situations, to make his consump- 
tion of some other items of living lower than it otherwise would have been. 


The Aesthetics of Population* 


There is no sorer misfortune in all human destiny, than when 
the mighty of the earth are not also the first men. Then every- 
thing becometh false and distorted and monstrous. — Friedrich 
Nietzsche, in Thus Spake Zarathustra, LXI\I11. 


Under the title, the aesthetics of population, I shall attempt to deal with 
certain of the interrelations obtaining between population movements, on 
the one hand, and the content of the aesthetic component of our system of 
values, on the other. Inasmuch as these interrelations often manifest them- 
selves in economic form, a considerable part of my address has to do with 
such economic manifestations. Moreover, as this is a presidential address 
and not a report of research findings, I shall allow myself the luxury of some 
population grumbles, since, in what men write of population, there is much 
to grumble about. 

You may be asking yourself, What has aesthetics to do with population? 
I shall supply an answer as I go along. Again, if your overwhelming interest 
lies in mensuration, you may be saying, What is there to measure in aesthet- 
ics? I might, by way of reply, list works dealing with the quantitative aspects 
of aesthetic matter. I prefer, however, an answer given to a similar question 
by W. F. Lloyd a century and a quarter ago: “It does not follow that because 
a thing is incapable of measurement, therefore it has no real existence.”! 


I. Professionalization and Aesthetic Value 


Aesthetics is concerned with aesthetic value, above all, with beauty, with 
the beautiful. Whether this value is autonomous, or whether it must some- 
how be harmonized with ethical and utilitarian considerations, is not my 
primary concern. It is to be noted, however, that the capacity of the beauti- 
ful to affect human conduct need not depend significantly upon its appeal to 
utilitarian self-interest. Aesthetic value is, nonetheless, a part of reality. In 
essentially materialist societies, however, it may tend, along with other 
values, to be subordinated to things as such. Even so, use and ornament may 
be combined; beauty and utility may flow from the same object. 

My concern this evening is not with the beautiful as such, but with the 
disregard of beauty, in popular and technical writings about population — 
and they must be voluminous—into which beauty might properly enter as 
a subject of consideration. It may be true, as Whitehead has contended, 
that actualized beauty exists ‘‘even though no percipient organism fully 


* Address by the author, as retiring President of the Population Association of America, at 
the Association’s Annual Meeting in Philadelphia May 4-5, 1957. 
1.In A Lecture on the Notion of Value, London, 1834, pp. 29-30. 
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appreciates it.’ It is also true, however, that when the percipient organism, 
man, fails to appreciate beauty, the days of that in which it is actualized may 
be numbered, and there must follow other effects consequent upon the dis- 
regard of beauty. 

Disregard of aesthetic value by those who write about population is easier 
to explain than to condone. It is not necessary to fall back upon complex 
explanations. This disregard is largely the outcome, as Whitehead has im- 
plied, of professionalization. Ours has become an age of high specialization 
and professionalization. On this has rested the progress of demography, as 
of other sciences. But progress consequent upon high specialization exacts 
its price; it grooves the science and it grooves the practitioner; it produces, 
in science as in business, “‘a celibacy of the intellect,’ an imperviousness 
to abstractions requisite ‘for the comprehension of human life.” It results 
in a superficial treatment of all aspects of life except those which fall within 
the groove of the specialist’s “science.” It results also in a virtual abdication, 
by the scientific elite, to politicians, journalists, and mere data-manipulators, 
of the task of interpreting, coordinating, and applying the findings of science, 
be it demography or something else. A by-product of this grooving and per- 
haps also of the associated lenity of practitioners of demography toward its 
misinterpreters is the current neglect of aesthetic value in writings and 
policies having to do with population.* 

This outcome might have been avoided had these same forces of special- 
ization produced a really firm critical elite, capable of articulating a sensi- 
tivity to aesthetic values and of communicating this sensitivity to a signifi- 
cant fraction of our population. Of this elite, however, there is little sign, 
and there is even less sign of media through which their critical evaluations 
might be widely propagated. Most of the media formerly suitable have given 
place to periodicals of a sort better suited to accommodate contemporary 
tastes and the more modish efforts of today’s hucksters. In consequence, 
few spokesmen exist outside the environs of demography to draw the atten- 
tion of its practitioners to the significance and the role of aesthetic values.* 


II. Adequacy of Measures of Impact of Population Growth 


Having suggested why aesthetic value is currently assigned so little weight 
in literature and policies having to do with population movements, I shall 


2. See A. H. Johnson, “Truth, Beauty and Goodness’ in the Philosophy of A. N. White- 
head,” reprinted from Philosophy of Science, X1, 1944, p. 20. The above paragraphs have 
been influenced also by Whitehead’s observations in Science and the Modern World (1925), 
New York, 1947, pp. 281-82, 287, 291; and by George Santayana’s remarks in his The 
Sense of Beauty, New York, 1899, pp. 49ff., 161-67, 208-220. At one point later on I have 
followed E. Jordan’s approach in The Aesthetic Object, Bloomington, 1937, chaps. 15-16. 

3. | have drawn on A. N. Whitehead’s comments on professionalization, in Science and the 
Modern World, chap. 13, esp. pp. 282ff. Cf. also José Ortega Y Gasset, The Revolt of the 
Masses, New York, 1932. 

4.Cf. W. H. W., “The Art of the Presentation,” in Fortune, March, 1957, pp. 130-31: 
Ortega Y Gasset, op. cit., chaps. 7-8. 
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touch upon a Statistico-economic aspect of my fundamental thesis, that 
undue population growth is currently tending to debase aesthetic values 
and to be fostered by such debasement. Our notions of what is taking place 
in the country and in the world at large are formed by the reports that we 
receive of what is happening. Of necessity these reports are not only quanti- 
tative but also summary in character; they tend therefore to illude the un- 
critical reader into believing them to be more concrete and more complete 
than in fact they are. What I have said is applicable to our notions of the 
movement of real income and to the impact of population growth upon in- 
come and welfare. Preference scales suitable to the task are not being used 
to evaluate effects consequent upon the growth and spread of population. 
Indices currently in use neglect aesthetic values and imperfectly represent 
the consequences and the concomitants of population growth. Presumably, 
the index-maker looks upon himself as equipped with at least a dipper; 
frequently, however, he is armed with little more than a sieve. 

The growth and spread of population affect the magnitude and the com- 
position of the average quantum of environment at the disposal of the 
individual. Population growth is a process involving the conversion of sub- 
stances and services into the origination, development, repair, replacement, 
and increase of members of the human species. This process is accompanied, 
therefore, by transformation and dissipation: (a) by the transformation of a 
given population, together with its replaceable and its irreplaceable en- 
vironment, into a successor population and environment; (b) by the perma- 
nent dissipation of at least that part of the environment which is not sus- 
ceptible of replacement or increase, even in an effective surrogate sense. 
What this process precipitates may be translated into terms, either of the 
flow of goods and services, or of the stock of environment available; this 
flow or this stock may then be measured. 

The flow of goods and services is measurable in a number of ways; but 
no widely used measure adequately reflects the impact of population growth 
upon this flow and hence upon man’s material well-being. Even the measures 
usually employed by statisticians— many of whom seem to be more inter- 
ested in counting what they can find than in discovering what is important — 
mask some of the adverse influences of population growth and concentra- 
tion. By way of example we may consider gross and net national product. 
Each includes outlays that have passed the test of the market and outlays 
that have had the approval only of a governmental or other bureaucracy. Of 
especial concern to demographers, however, is the failure of this measure 
to allow for the fact that, with the growth and agglomeration of population, 
there are associated disadvantages which must be offset through the use of 
productive powers that might otherwise have been employed to increase the 
flow of final goods and services. Yet these uses are represented as eventuat- 
ing in real product—in the sense of the stuff that a husbandman puts upon 
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his customer’s table—even though they do not do so any more than do out- 
lays upon an exploded hydrogen bomb. These outlays might be even greater, 
e.g., if commuters were fully compensated for time spent in traveling to and 
from work. 

How defective gross and net national product are on the ground indicated 
has not been determined. Careful estimates have not yet been made. We do 
not know to what extent these measures include offsetting outlays that are 
really costs, or in what degree such costs are imputable to population 
growth. Moreover, the cost-effects of urbanization and/or population growth 
have not been sharply distinguished from concomitant redistributive effects. 
Kuznets’s findings suggest, however, that these costs and redistributive 
effects make up a considerable fraction of gross national product; they in- 
clude sizeable outlays upon “extensive transportation and intensive han- 
dling in distribution, credit, and other service channels,” together with ex- 
cessive expenditures upon housing and other services by urban residents.° 
Conceivably, between five and ten per cent of our gross national product, 
of which perhaps half was imputable to past population growth, consisted 
of costs or offset-outlays already in the early 1930’s. Whatever be the cor- 
rect figures, they are average values. The corresponding marginal values 
would be higher, since both urbanization and its costs are increasing func- 
tions of size of population. Today’s average values must be appreciably 
higher, therefore, than were those of the 1930's. 

Having pointed to one flaw in gross and net national product, considered 
as measures of the impact of population growth, namely, its treatment of 
certain costs as if they represented income, we may note a second, to wit, 
disregard of effects consequent upon decline in the amount of free resources 
available per head. Well-being depends upon both free and scarce goods 
and services; yet only those which are scarce command a price and are 
counted. So long as a good or service is free and hence of zero price, its 
contribution to well-being is not included in gross and net national product; 
it enters the hallowed environ of the income calculator only by becoming 
scarce and hence of positive price. Or in H. J. Davenport’s inimitable words, 
“the distribuendum does not include all of the values in life, but only those 
which, being adapted to the price denominator, are submitted to it and re- 
ceived under it.’® 

Consider a natural resource such as land, and suppose the average amount 
used per head does not exceed a. When population grows beyond the size 
at which each and all may have quantity a at zero price, the quantity ob- 
tainable per head will have to be cut down to what is available, (say) a’ per 
capita, and this will have to be done by putting such price on the use of land 
as will reduce the average share from a to a’ and impute corresponding 


5. See Simon Kuznets, Economic Change, New York, 1953, pp. 159-65, 185-87. 
6. Economics of Enterprise, New York, 1918, pp. 489-90. 
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prices and income-yields to land. We thus have two effects. First, there is a 
redistribution of product to the owners of land from the owners of other 
factors of production; thus a considerable fraction of what urban dwellers 
pay for services is made up of such redistributed rental income, of income, 
that is, which might otherwise have appeared in gross national product as 
wages, etc. The flaw we refer to, however, is not this redistributive effect; 
it is the fact that the reduction in the amount of land-service supplied per 
head, from a level of a to one of a’, is not reflected in changes in gross or 
net national product. 

Before turning to the suitability of asset-change as a measure, it is to be 
noted that the recent behavior of gross and net national product, together 
with related measures, reveals, despite their shortcomings, that current 
opinion regarding an economic breakthrough is somewhat myth-ridden. For, 
in the words of the Red Queen, we are not doing a great deal more than 
enough running ‘“‘to keep in the same place.” Between 1946 and 1955 our 
gross national product increased, in real terms, about 38 per cent. Expressed 
in per capita terms, this becomes only about 18 per cent, or just over 1.75 
per cent per year. Net national product per head has increased at something 
like the same rate. If, however, we turn to what matters even more to most 
of us, namely, to real “‘personal disposable income,” to what is left of per- 
sonal income after taxes, we find that it has increased no more than 10 per 
cent, if that much. Whatever else this rate of increase of one per cent or less 
per year may mean, it can hardly be said to signify a breakthrough.’ 

One may argue, much as has Boulding,* that the movement of physical 
assets per head affords a better measure of the impact of population growth 
upon welfare than does the movement of net national product per head. This 
measure is not perfect, of course. It may not take adequately into account 
increases in assets which are analogous to the costs of urbanization dis- 
cussed earlier. It is subject to the qualification that some mortality is essen- 
tial, in the world of assets and ideas as in the world of men and values, if we 
are to have, not Struldbruggian stagnation, but Odyssean flux. The principle 
underlying this measure does, however, guard us against certain forms of 
error and confusion. It stresses the utilization and increase rather than the 
consumption of assets. It recognizes that consumption entails destruction. 
It does not endorse deliberate acceleration of obsolescence, or purposeful 
shortening of the life of consumer durables and housing, or asset-squandering 
under the guise of supposedly useful consumption, a guise more easily 


7. Data on income, etc., are reported in the Survey of Current Business, July 1956. See also 
E. L. Rauber’s “Population and Economic Growth,” Population Bulletin, X\11, February 1957, 
pp. 2-9, and his “The Realm of the Red Queen,” Monthly Review of the Federal Reserve Bank 
of Atlanta, January 31, 1956. Rauber puts the rate per year at about 0.5 per cent per year. 

8. See K. E. Boulding, “Income or Welfare,” Review of Economic Studies, XVII, 1949-50, 
pp. 77-86. 
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sembled in countries where pennies need not be watched. Above all, it 
reflects the tendency of the growth of assets per head to be retarded, usually 
by population growth under present-day circumstances, and always by high 
reproduction. Emphasis upon the movement of assets instead of upon that 
of national product is of peculiar interest to demographers; it implies that 
expenditure is a better index of an individual’s tax-paying capacity than is 
income, and taxes based upon expenditures appear to be at least potentially 
less favorable to population growth than are taxes based upon income. 


III. Current Assessment of Impact of Population Growth 
on Well-Being 


Having argued that the measures of output which we employ do not ade- 
quately reflect the impact of population growth upon material well-being, 
I shall touch upon some of the assessments currently being made of the 
impact of population growth upon man’s well-being. These assessments are 
of two sorts, those encountered in scientific literature and those appearing 
in popular and special-interest media. The content of these assessments 
arises in varying degree from disregard of aesthetic and related values, and 
from failure to utilize preference scales which are really suited to measure 
and assess the impact of the growth and the spread of population. 

Disregard of aesthetic and related values, together with failure to develop 
and make use of suitable preference scales, is of multiple origin. It arises in 
part from a diversity of conditions: e.g., that population literature is shot 
through with radical empiricism; that the theory of economic growth has 
not been effectively integrated with that of population growth; and that 
minutiae too frequently are the subject of excessive concern. It arises also 
from a disposition, even on the part of Malthus’s critics, to accept his main 
posing of the population question. For his way of putting the problem led 
many to infer, when food and/or other kinds of output continued to outstrip 
numbers in England and Western Europe, that Malthus’s ghost had been 
laid. Subsequent commentators have reasoned similarly when they have 
indicated that production has been rising faster than population; or when 
they have urged that the earth could continue to support its inhabitants, 
almost irrespective of their rate of multiplication; or when they have asked, 
in the words of a recent title, Must Man Starve?, and have given the obvious 
answer, No! It is possible even that this way of putting the question has led 
to misinterpretation of such correlation as may at times seem to exist be- 
tween the rate of population growth and the rate of increase of per capita 
income. For Kuznets’s statistical findings bear out theoretical reasoning 
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that, because of the divers relationships and intervening variables present, 
such correlations as exist are without much if any significance.’ 

More extreme by far is the population booster, now as ever extemporiz- 
ing after the manner of Carver’s fox, who recommended “large families to 
the rabbits.” In the Middle Ages the population booster, then a lord, found 
in his serfs’ goodly ‘“‘litters,’’ as they were then plainly designated, a source 
of “surplus value.”’!° Today’s population booster is a less rational fellow than 
his medieval forbear; often he is a politician, an unwitting businessman, 2 
local chamber-of-commerce spokesman, or a journalist; sometimes he is a 
land or other speculator in search of a quick promoter’s profit. He writes 
optimistically of the market expansion to which population growth sup- 
posedly gives rise, apparently oblivious to the fact that, since every recruit 
to a population is eventually a producer as well as a consumer, the amount of 
market available per producer is affected little if at all. The modern booster 
behaves as if he depended for sight entirely upon a monocle that gave sight 
only to the eye through which he looked at consumption and demand whilst 
leaving totally blind the other eye through which alone supply might be 
made visible. Our booster seems to be unaware that he is implicitly endors- 
ing the very stagnation theory, which he found so unpalatable in the 1930's 
when it was being asserted that the entrepreneur had lost his élan, with the 
result that business prosperity was made to depend largely upon the be- 
havior of the stork instead of upon the intelligence of man. Our businessman 
booster may also be unaware that, when he talks so optimistically of the 
empty spaces and the unused resources remaining to be exploited, he is but 
repeating remarks common among communist dialecticians. The population 
boosters of old —the nationalists and the imperialists — are no longer as vocal 
as in the past, having succumbed perhaps to the humanitarian sentiments of 
the day; and yet, in most countries, it is only on nationalist and imperialist 
grounds that a strong case can be made, it being given that the stork some- 
times is the ultimate arbiter of national destiny. 

To the arguments of the population boosters, as to those of writers who 
underestimate the adverse effects of population growth, various answers are 
possible. One may infer that humans no more thrive when crowded than do 
crappies. One may remark the unfavorableness of the age composition of 
a growing population. One may point out that a rate of population growth of 
one per cent per year offsets an annual savings rate of four to five per cent 
of national income, and thereby appreciably reduces the rate of growth of 
per capita income. Or one may observe that, even should Lil Abner’s 
‘“‘schmoos” allay man’s hunger for food, other of his hungers would not only 
remain but would be made more unsatisfiable by population growth; for, of 

g. See ‘Quantitative Aspects of the Economic Growth of Nations,” Economic Development 
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10. See G. C. Coulton, Medieval Panorama, New York, 1955, pp. 76-77; 82. 
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the elements present in man’s environment and upon which his well-being 
depends, many are fixed or depletable in nature, with the result that the 
amount available per head must decline as population increases, thus im- 
posing limitations upon the augmentability of various goods and services. 

A better and more intelligent answer was given 33 years ago by A. B. 
Wolfe, when he was considering the question, whether America could sup- 
port 500 million people on a diet substantially free of meat and waste. His 
answer was, cui bono? To what purpose? For whose good? Mill had ex- 
pressed a somewhat similar view already in 1848; and so had Matthew 
Arnold in 1867, when he remarked, apropos authors who talked solemnly 
of large English families and looked upon them as meritorious per se, that 
these authors reasoned “‘as if the British Philistine would have only to pre- 
sent himself before the Great Judge with his twelve children, in order to be 
received among the sheep as a matter of right.’""! 

Exponents of optimum-population theory are agreed that the amount of 
mundane “welfare” available per capita, howsoever defined, almost invaria- 
bly depends upon the size and the rate of population growth. They disap- 
prove of population growth which makes this welfare less than it otherwise 
would have been. As economists, they are bound to look upon children as 
prospective sources of satisfaction to their parents much as newly acquired 
durable goods are prospective sources of satisfaction to their owners. 
Accordingly, if economists set great store by consumer sovereignty and 
freedom of choice (and one can hardly fail to do so and yet remain in the 
Western liberal tradition), they cannot condone economic-institutional ar- 
rangements— arrangements apparently based upon the principle of need 
set forth in the Parable of the Vineyard rather than upon the principle of 
productivity endorsed in the Parable of the Talents— which interfere with 
consumer sovereignty and so bias the allocation of resources as to give 
undue stimulus to population growth. This bias has been introduced into 
almost all Western countries and is partly responsible for the post-war 
increase in the rate of population growth. 

In the United States and elsewhere the rate of growth would not be so 
high were potential parents required to meet nearly all of the costs of pro- 
creating and rearing children, costs which at present are being shifted in 
considerable part to others. For, while it may be true that natality has been 
stimulated in America by the development of a quasi-matriarchate, where- 
under the young male passes early from the suzerainty of ““Mom”’ to that 
of a spouse bent upon establishing herself similarly, this stimulus would be 
appreciably weakened if the costs of such behavior were made incident upon 
the responsible parties instead of upon the forgotten taxpayer. So long as 
population policy is not based upon optimum theory and upon a predomi- 


11. See Culture and Anarchy (1869), New York, 1925, p. 49. For Wolfe’s remark see his 
essay in L. I. Dublin, ed., Population Problems, New York, 1925, p. 65. 
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nance of consumer sovereignty and freedom of choice, population growth 
is likely to be excessive, at least on economic and “‘welfare” grounds. 

Whether the American people will remove economic stimuli making for 
excessive growth—say, by adopting an expenditures tax and doing away 
with hidden subsidies to natural increase and with tax exemptions for 
living children beyond the second (except perhaps for parents with high 
1.Q.’s)—remains to be seen. We live in an age of egalitarian sentiment, in 
an age in which the silk purse and the sow’s ear are commonly rated of 
nearly equal importance, and in such an age it is hard to maintain consumer 
freedom, or to base rewards wholly upon economic productivity. It is of 
interest to note, however, that the U.S. News & World Report, which had 
been reporting approval of our high rate of population growth, recently 
reported Americans as asking, when they learned that there might be 300 
million Americans by 1993, “How long can this go on? How many more 
people can this country handle without overcrowding?’’'* This concern 
would be all the greater if they realized that increase in population density 
beyond a critical level is likely to be unfavorable to economic and other 
forms of liberty to which Americans and others attach a high degree of 
importance. 


IV. Interrelation of Aesthetic Value and Population Growth 


I come now to aesthetic values proper. I shall touch upon the significance 
of variation in the importance of aesthetic values for variation in the rate of 
natural increase, and upon the significance of variation in the rate of natural 
increase for variation in the importance attached to aesthetic values. I take 
it for granted that the precise content of artistic expression of beauty tends 
to vary in time, and that artistic expression sometimes becomes decadent.'* 
For the sake of expositive convenience, therefore, I shall mean by beauty, 
conformity with relevant aesthetic criteria, and by ugly, extreme deviation 
from such conformity. I shall argue, in general, that an overworked stork 
is the enemy of the beautiful, and that, when men no longer prize the beauti- 
ful highly, the stork is likely to be given too much rein. 

The overworked stork is the enemy of the beautiful because satisfaction 
of the demands of the stork absorbs resources which might otherwise have 
been devoted to satisfying the criteria of beauty and to meeting the require- 
ments of excellence. Population growth entails diversion of resources from 
the elevation of people above what has been the common level to mere 
multiplication of those at or near the common level. A people that worships 
the stork cannot escape paying the piper. Witness the average non-rural 


12. See U.S. News & World Report for March 1, 1957, pp. 30-31. 
13.See P. A. Sorokin, Social and Cultural Dynamics, New York, 1937. 1, Part Two. 
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school child: viewed as an object of improvement, he often is worse off 
today than in the 1930’s, in part because population growth is diluting the 
amount of resources we are willing and able to devote to the disciplined and 
skill-incorporating upbringing of the average child. More generally, agents 
of production required to support population growth might otherwise have 
been used to improve the health, education, and cultural attainment of the 
given self-replacing population. A probable outcome, I like to think, would 
then have been increase in the conformity of man’s behavior and artifacts 
with aesthetic criteria. 

Population growth not only absorbs resources; it also accelerates their 
dissipation and intensifies many kinds of scarcity. For, since aggregate 
demand depends upon per capita demand as well as upon the number of 
demanders, it grows both as population grows and as average requirements 
grow. Poverty, in the sense of particular forms of relative shortage, thus 
arises both because there are many demanders, as in India, and because 
every demander wants so much, as in America. Population growth, because 
it increases the rate at which gross national product expands, intensifies 
the rate at which depletable resources are used up. Illustrative of this class 
of resources are inorganic substances of use to man, but subject to reduction 
to a state of non-utilizability by the relentless march of economic entropy 
consequent upon use.'* 

Of perhaps greater significance is steady diminution in the amount avail- 
able per head of factors essential to production and well-being, but in ap- 
proximately fixed supply. Illustrative are water, land, and suitably situated 
space, the last itself largely dependent upon accessible landed area. Water, 
long the economist’s stock example of a free good, has become scarce, a 
factor presently setting limits to economic growth in various parts of the 
United States. This shortage will be felt increasingly as population growth 
augments both water pollution and water requirements; it will be intensified 
if underground water-tables fall. Recourse to widespread use of purified 
saltwater would prove expensive at best, as would migration of the inhabi- 
tants of water-short areas to other lands.'° 

Turning to land, we shall soon find our population numbering 60 per 
square mile, and by the close of the century, perhaps around 100 per square 
mile, a figure not far below that of Indo-China, or that of Eire whence people 
have been emigrating for the past 125 years. By the close of the century 
per capita landed acreage, now about 11, may have fallen to 6 or less. The 
growing shortage of land will be increasingly felt as numbers increase, for 

14. See my “Aspects of the Economics of Population Growth,” Southern Economic Journal, 
XIV, 1948, pp. 238-39, 257. 

15. For summary accounts of data relating to land and other natural resources see my “The 
Population Problem: Dimensions, Potentialities, Limitations,’ American Economic Review, 
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the consumption pattern of America is already the most space-oriented in 
the world. At present every year 1.1 million acres reportedly are taken 
permanently out of crop use by urban and suburban development, together 
with the expansion of industry, airports, military establishments, and new 
highways; and another 700,000 acres are lost annually through soil erosion, 
tree planting, waterlogging, salt deposits, and other contamination.'® Much 
of this land is lost also to those uses which prompted John Ruskin to call 
land “‘the most precious ‘property’ that human beings can possess.’ He 
would probably have found operative a Gresham’s law of aesthetics in the 
continuing replacement of Arcadian beauty by car-dominated, bill-boarded, 
neon-signed shabbiness.!’ 

The figures I have given indicate that currently nearly 0.5 per cent of our 
limited crop land— 409 million acres in 1950—is being lost to crop use every 
year, even as other land is being lost to uses that fail to take into account the 
intrinsic worth of natural environment. For these and related reasons 
Americans may expect increasingly to feel the lash of land famine. Even- 
tually there will be too little land to provide the kind of diet we prefer. Our 
seashore, a priceless scenic and scientific resource, will be given over more 
and more to the often uglifying hands of profit-seeking subdividers, and 
therewith the fate of our wildlife, the future of our shoreline, and access to 
beaches, already a diminishing quantity at best.'* Within the interior, along 
rivers and lakes, similar constrictive forces will operate, with water pollu- 
tion also exacting an increasing toll. Replacement of ugly human rabbit 
warrens, Common in many American metropolitan areas, by clusters of 
human habitations which better satisfy aesthetic criteria, will prove ever 
more costly. Access to playgrounds and parks, public and otherwise, will 
prove increasingly difficult, as a rule. In short, all the amenities—and they 
are many —into the satisfaction of which land and space enter, will become 
more and more scarce; and men will feel increasingly, as Longfellow would 
feel, were he to return to the present-day environs of the great university 
with which he once was associated. Nor will there be much opportunity to 
substitute under-ground or above-ground space for surface-space; suitably 
situated space of this sort is very limited in amount and costly of access. 
From the eventual threat of an approximation to standing room only there 
is thus but one effective means of escape, namely, limitation of numbers. 

16. See Charles Grutzner’s report, the first of a series, “Changes Ahead in City and Suburban 
Living,” appearing in the New York Times, January 27 to February 3, 1957. See also J. F. 
Dewhurst et al., America’s Needs and Resources, New York, 1955, chaps. 17, 22: U.S.D.A., 
Agricultural Research Service, Major Uses of Land in the United States, Bulletin No. 168. 
Washington, D.C., January, 1957. 

17. See his Essays on Political Economy, in James Fuchs, ed., Ruskin’s Views of Social 
Justice, New York, 1926, p. 48. See also Dan Jacobson, “‘Cars, Cars, Cars, Roads, Roads, 
Roads,” Reporter, February 21, 1957, pp. 18ff. 
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One cannot get rid of excess numbers after they have come into being. Only 
if numbers are duly limited can men give effective expression to the beauti- 
ful and the excellent. 

Having argued that an overworked stork is the enemy of the beautiful, 
I shall now argue that we have given so much rein to the stork because we 
do not prize the beautiful, because we may be afflicted with what Mencken 
called “the libido for the ugly”’’; for this attitude causes us to disregard the 
destructive impact of population growth upon beauty and excellence. Of 
this tendency to neglect beauty, excellence, and related values, there are 
various manifestations. For example, critics of manners in America are 
beginning to look upon the behavior of the American Leviathan as being 
under the empire of something like ancient Rome’s Fortuna, which, in Vol- 
taire’s words, makes all “blindly play her terrible game,” and which seem- 
ingly inspires many of Leviathan’s leaders to behave as figurines in a ballet 
under the governance of a similar but not very foresightful élan. Moralists 
might assert that wealth is possessing its possessors, or that the chase is 
outweighing the quarry, or that men hold with Samuel Butler that progress 
has its origin in an “innate desire on the part of every organism to live be- 
yond its income.”'’ Whatever be the forces at work, ethical and aesthetic 
values play but a small part in ordering the behavior of many of those upon 
whom largely depends the aggregate growth, demographic as well as eco- 
nomic, of the American Leviathan. Our recent economic-demographic 
growth, for all its phenomenal character, has some of the quality of a 
megalomaniac’s dream; it appears to be too much dominated by a kind of 
blind dinosaurism, and too little by the discipline of ethical and aesthetic 
values. 

All this is well illustrated in Russell Lyne’s acutely perceptive A Surfeit 
of Honey.”° Herein the average American is represented as intent on being 
in fashion and yet shuddering “‘at the idea of being fashionable.” Our servo- 
mechanistically minded executives are portrayed as having “built-in ulcers” 
and as buying ““two-hundred-and-forty horsepower cars” fitted “‘with built-in 
safety belts.” Our American society is described as equipped ‘‘with more 
built-in tranquilizers of more different sorts than any that has ever existed.” 
Were Thomas Carlyle still alive he might be prompted to repeat his evalua- 
tion, exaggerated of course, made in 1843, of the impact of England’s grow- 
ing wealth. ‘“‘No man of you shall be the better for it; this is enchanted 
fruit.”2! Mr. Lynes’s portrait would hardly have occurred, even to a social 
critic, were aesthetic values in the saddle in American society. For then 

19. This sentence has been partly inspired by Gelett Burgess’s “A Prayer” and by Robert 
Burton, Anatomy of Melancholy; and the preceding, by Wyndham Lewis’s The Demon of 
Progress in the Arts, London, 1954, Pp. 51. 

20. Published by Harper and Brothers, New York, 1957. My quotations are from pp. 1, 
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premium would be attached to real excellence, to beauty, and behavior and 
production would generally be so oriented. Presumably, many would agree 
that, “in the wisdom of our choice of purposes to be achieved,’’*? we have 
hardly even marked time. 

I should like to refer again to my earlier observation that increases in 
gross and net national product per head, especially when accompanied by 
population growth, are partly offset by the adverse effects of changes in the 
composition of this product. These effects, whilst expressible in economic 
terms, may also be reduced to terms of aesthetic debasement. Although 
some of these adverse effects accompany income growth, even in the ab- 
sence of population growth, they are very greatly accentuated by population 
growth. Population growth entails both urban concentration and an essen- 
tially escapistic suburbanward dispersal of people, together with a usurpa- 
tion of land for conversion into suburbs and highways, and for diversion to 
various analogous purposes. All of these uses chew up and uglify the coun- 
tryside, and some of them intensify the spread of “urban blight” within 
metropolitan areas. 

This dissipative process tends to be more powerful when gross national 
product per head is relatively high, as in the United States; and it is accel- 
erated when product per head is rising. It is possible, of course, that the 
spread of urban blight may be prevented through heavy expenditure on 
urban renewal, as in parts of Manhattan; but a sufficiency of resources is 
seldom provided for this purpose, and when it is provided, it is made avail- 
able through the nonsatisfaction of many other important wants, such as 
education, health, the preservation of natural beauty, and so on. It cannot 
be validly argued, therefore, that when population growth is accompanied 
by increases in product per head, these increases are improving the well- 
being of the average individual as much as they would have improved it in 
the absence of such population growth. For the countryside is necessarily 
much more chewed up than it would have been in the absence of population 
growth, and the amount of urban blight is almost invariably much greater. 
These dissipative effects, reflected in adverse changes in the composition 
of gross national product, thus offset, in part if not wholly, supposed in- 
crements in measured product per head. 

If American production and behavior were oriented to real excellence 
and beauty, aesthetic quality would be stressed far more, and mere quantity 
far less, than it is in present-day American society. Moreover, if aesthetic 
and related values were given greater support than at present, resources 
would be diverted away from population growth—much of it blind and 
pointless—and to the service of beauty and excellence. In consequence, 

22. A. J. Lotka used these words in a slightly different connection in his “Contact Points of 
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the rate of population growth, underpinned as it is in part by band-wagon 
attitudes, would fall, here as well as abroad, and now instead of in the 
future when growing scarcity of growth-limiting factors had finally made 
itself felt. 

Were there greater emphasis upon questions stressed by exponents of 
optimum theory, and were their modes of thought more common, adequate 
attention might be given to the role of aesthetic values in economic-demo- 
graphic development. It would then be recognized that the aesthetic com- 
ponent might be an important element in a system of values, in which event 
this element might be both an important determinant of population growth 
and a variable modifiable through population growth.” 

Before I close I must indicate how the qualitative composition of a 
population tends to be affected when the tastes of its elite undergo pro- 
letarianization and their values become vulgarized. This vulgarizing process, 
to which Toynbee” has called attention, entails a decline in the importance 
that a people attaches to the creative and value-imposing role of the elite, 
and to excellence in general as distinguished from excellence in a restricted 
number of particulars. Such a pseudo-orthogenetic drift, once it gets under 
way, becomes cumulative, particularly in societies of the sort that Pareto 
has described as fox-dominated: lowered tastes permeate environments in 
which children are reared, and these environments in turn produce children 
with perhaps even lower tastes. When this state of affairs becomes wide- 
spread, it is not easy to give selective preference to excellence, whether 
of genetic or of euthenic origin. Eugenic programs are not likely to prove 
effective, therefore, in the face of a declension in popular emphasis upon 
excellence and aesthetic values. Jefferson’s natural aristoi are not likely 
to flourish in a world of mass-men. Under the circumstances it is hardly 
to be expected that reproductive selection will be of a sort to favor the 
maintenance of excellence, or the strengthening of aesthetic values. 


V. Conclusion 


I have come to the end of my tale. You may respond to it as men re- 
portedly responded to Cassandra’s. Should you, however, require a tran- 
quilizer, be assured that you are in a state in which most people will be 
thirty to forty years from now when we are 300 instead of only 170 million. 
But perhaps it is better to conclude in the words of Thomas Gray: 


... Why should they know their fate, 
Since sorrow never comes too late... ? 


23. On the optimum see H. Leibenstein, A Theory of Economic-Demographic Development, 
Princeton, 1954, chap. 9; also my “Welfare Economics and the Problem of Overpopulation,” 
Scientia, LXX XIX, 1954, pp. 128ff., 166ff. 

24. See A. J. Toynbee, A Study of History, V, London, 1939, pp. 188ff., 445-79. 


Population Change: Cause, Effect, Indicator 


It is possible to study a given problem, in some degree of 
approximation, without first taking into account the infinity 
of factors that are needed for a perfectly precise prediction 
of any given result.— David Bohm, in Causality and Chance in 
Modern Physics, p. 14.* 


Population movements are of significance to the student of economic growth 
because population change and economic change interact. Population 
change may function as cause, as effect, and as equilibrating agent when 
economic growth is under way. It may serve also as an indicator of the be- 
havior of phenomena connected with economic growth, provided that ade- 
quate allowance is made for the great changes that have taken place since 
(say) 1700 in demographic and output-producing processes and in the 
variables connecting or conditioning them. 
*London, 1953. 
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I. Types of Population Change 


Population movements assume three main forms. 

Form (i), change in an area’s population, results because births (deaths) 
exceed deaths (births), and this excess is not offset by net migration. 

Form (ii), redistribution of population in space, results when persons 
immigrating into (emigrating from) an area exceed in number those emigrat- 
ing from (immigrating into) it, and their arrival (departure) does not generate 
offsetting changes in fertility. 

Form (iii), change in the proportions in which a population is distributed 
among social or demographic categories, may be affected or even dominated 
by migratory or reproductive selection. Disbalance in sex composition, 
generally under the empire of sexually selective migration, in the past was 
occasioned much more than now by sexual selection in survivorship. 
Change in genetical structure (i.e., changes in gene or genotypic frequencies) 
is dominated by reproduction selection, since a given genetically distinguish- 
able fraction of a population (say, a cohort) may give rise to a dispropor- 
tionate fraction of its successor population. The composition of a popula- 
tion’s values and aspirations may be affected similarly, though never so 
completely. Changes in racial structure may result from both migratory 
and reproductive selection. 

The change in composition of most concern in this essay, that in age struc- 
ture, results in the long run from changes in mortality and/or fertility, though 
it can be produced in the short run by migratory selection. Change in age 
composition exemplifies, as probably does change in genetic structure, a 
type of demographic change that has become significant only in modern 
times. Before 1800 changes in fertility and mortality seldom were suffi- 
ciently marked and persistent to modify age composition greatly, though 
they might augment natural increase. Gross reproduction rates usually 
fell within the range 2.5-3. Life was typically short; “death was at the 
center of life, as the cemetery was at the center of the village.” “Average 
durations of life in excess of 30-35 years were exceptional, and life expec- 
tancies of 20-30 years were the norm.”' Not until the 1700s, if then, did 
this norm begin to be exceeded significantly. The ratio of persons aged 
15-59 to all persons in a stable population would increase only about 5-6 
percent in consequence of a decline in gross reproduction from 3 to 2.5; it 


1. The quotations are from J. Fourastié, “De la vie traditionelle a la vie tertiaire,” Population, 
XIV, 3 (1959), 418, and from A. J. Coale, “Increases in Expectation of Life and Population 
Growth,” in Union internationale pour l’etude scientifique de la population, /nternational 
Population Conference (Vienna, 1959), p. 36. See also J. D. Durand, ‘‘Mortality Estimates 
from Roman Tombstone Inscriptions,” American Journal of Sociology, LXV, 4 (1960), 
365-373: works of Mols and Russell. 
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would decline only about 5 percent as the result of an increase in life 
expectancy at birth from 20-25 years to 30-35 years.” 


Il. Population Change as Cause 


The role of population change as a causal agency in economic growth may 
be dealt with in stimulus-response terms. The responding is done by three 
sets of decision-makers (households, firms, and agencies of the state) 
whose relevant responding behavior is dealt with in Sub-section I1.B. The 
stimuli to which these decision-makers respond are changes in the macro- 
economic environment in which they carry on economic activity. The stimuli 
or changes of concern in Sub-section II.A (which follows) are those pro- 
duced in this macro-economic environment by population movements. The 
significance attached by decision-makers to these changes, together with 
their responses thereto, is conditioned by variables or constraints which 
lie outside the stimulus-response circuit proper and which may be treated 
as exogenous elements. These intermediate variables tend to change in 
character and importance over time even as do components of the macro- 
economic environment and capacities of decision-makers. 


A. Macro-Economic Environment 


One may distinguish at least ten dimensions of a modern macro-economic 
environment which are sensitive to population change, and to modifications 
in which modern economic decision-makers are likely to be sensitive. Be- 
cause population growth has been the rule in modern times, attention will 
be focused upon the effects of population increase instead of upon the effects 
of population decrease, even though the latter may differ from the former 
in more than mere change of sign. 

Empirical treatment of interaction between changes in population and 
changes in various dimensions of a population’s macro-economic environ- 
ment is handicapped in two ways. First, the quantitative data available 
seldom fit nicely into the analytical categories or boxes employed by econ- 
omists. Second, relations and findings are often space-bound or time-bound. 
Economies have changed greatly in organization, structure, technology, 
and resource base, and decision-makers have experienced great increases 
in the range of choice open to them. As a result the comparative impor- 
tance of the ten dimensions discussed below has changed markedly over 
time. Only dimension 3 was more important formerly than now; dimensions 
4, 9, and 10 were less significant formerly; dimensions 1-2, 5-8 were 
probably of little significance until modern times. 


2. United Nations, The Aging of Populations and Its Economic and Social Implications 
(Population Studies, No. 26) (New York, 1956), pp. 26-27. 
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1. Producer-population ratio. The ratio of persons of productive age 
in a population to the whole of that population depends (ceteris paribus) 
solely upon its age composition. This ratio, representable (say) by the frac- 
tion of a population in the age group 15-59, is not often greatly affected 
by migration even in the short run, though it was so affected in nineteenth 
century America and other newly settled lands. It declines as mortality 
falls; e.g., about 6-7 percent when life expectancy at birth rises in a stable 
population from 35 to 60 years. It increases as fertility falls; e.g., about 
10-12 percent when the gross reproduction rate declines from 2.5 to 1.5. 
It varies little from one stable population to another, the fraction aged 
15-60 always approximating six-tenths.* 

During the past 160 years increase in the average duration of life has 
largely counterbalanced such improvement in age composition as is at- 
tributable to decline in fertility. For example, given a gross reproduction 
rate of 2.5 and a life expectancy of 30 years as of 1800, and corresponding 
values of 1.25 and 70 as of 1960, the ratio would have increased only a 
percent or so. Had gross reproduction not declined as postulated, the 
relative number of persons aged 15-59 would have been about 11 percent 
lower. Should life-expectancy be extended appreciably beyond 70, with 
gross reproduction given, the relative number of persons aged 15-59 
would decline accordingly. Average income would be adversely affected 
since, as Johansen found, the upper limit of productive ages needs to rise 
in order that increase in average lifetime may appreciably elevate average 
income.* 

The economic significance of the ratio of persons aged 15-59 to the total 
population is affected by the correlation obtaining between age and labor- 
force participation and by that found between age and productivity among 
persons participating in the labor force. While these correlations depend 
largely upon a country’s technology, educational composition, industrial 
structure, degree of urbanization, income levels, and social-security con- 
ventions, they are affected also by factors responsible for increase in life 
expectancy. These factors make for decline in morbidity, for increase in a 
population’s general health, and, hence, for increase in its capacity to work 
hard and regularly. Increase in life expectancy, unlike increase in fertility, 
is thus accompanied, within limits, by a compensatory change in the working 
capacity of labor-force participants. 


2. Dependency ratio. The ratio of persons of unproductive age to those 
of productive age (say, of persons aged under 15 and over 65 to those be- 


3. [bid., pp. 26-27: see also Conseil National de Statistique du Breésil, “Sur la durée moyenne 
de la vie économiquement active,” in United Nations, Proceedings of the World Population 
Conference, 1954, 111 (New York, 1955), 370-381. 

4. Coale, op. cit., pp. 38-41: Leif Johansen, “Death Rates, Age Distribution, and Average 
Income,” Population Studies, X1, 1 (1957), 77: Spengler and Duncan, op. cit., pp. 497-517. 
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tween 15-64) fell in most developed countries between 1800 and 1950 when 
it approximated 0.54. It was only about two-thirds as high as that found in 
the underdeveloped world (around 0.81 in 1950).° Eventually, of course, 
declining mortality counterbalances improvement occasioned by declining 
fertility; e.g., in a stable population with a gross reproduction rate of 1.5 
and a life expectancy of 70.2, the ratio differs little from that found in a 
stable population with corresponding values of 2.5 and 30. 

Difficulties attendant upon the supply of education in high-fertility coun- 
tries may be represented by the ratio of persons aged 15-64 to those under 
15. This ratio, in the neighborhood of 1.3 in such countries, is about half 
that found in low-fertility countries. It thus takes about twice as large a 
fraction of the labor force in a high-fertility as in a low-fertility country to 
supply comparable education (e.g., 4 percent of the labor force as compared 
with 2 percent, given a pupil-teacher ratio of 20 to 1). The advantage low- 
fertility countries enjoy in respect of teacher-supply is partly offset by the 
greater cost of supporting their aged; it could be wholly offset, given suffi- 
ciently high life expectancy. 


3. Man-land ratio. Because population growth, together with net immi- 
gration, increases the ratio of population to land and to other raw-material 
sources, it may depress output per variable input in affected industries. Inas- 
much as outlay upon raw materials other than products of land, though of 
increasing importance since the mid-nineteenth century, still remains small 
in relation to gross national product, the impact of population growth upon 
the availability of raw materials may be treated in terms of the man-land 
ratio, and agricultural land may be assigned the role played by limitational 
factors in demographic models. 

Population growth elevates the demand curve for output into whose 
production the services of agricultural land enter. Accordingly, if unexploited 
sources of these services (similar to sources already in use) are not easily 
accessible, population growth tends to be followed by increase in the 
intensity with which land is utilized. In consequence variable inputs per 
unit of output increase at the margin and (ceteris paribus) output per worker 
in the economy as a whole falls; or, if technical progress is being realized, 
variable inputs per unit of output do not decline as much as they might 
otherwise have done. 

This statement was applicable in Malthus’ day and long before.® It re- 
mains applicable in various densely populated countries in which agricul- 

5. United Nations, The Aging of Populations, pp. 8-9, 15; also V. G. Valaoras, “A Re- 
construction of the Demographic History of Modern Greece,” Milbank Memorial Fund 
Quarterly, XXXVIII, 2 (1960), 128. 

6. See Colin Clark, Conditions of Economic Progress, 2nd ed. (London, 1951), pp. 225- 


226; W. R. Robinson, “Money, Population and Economic Change in Late Medieval Europe,” 
and M. M. Postan’s reply, Economic History Review, X\I, 1 (1959), 63-82. 
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tural land has not diminished in importance and the agricultural labor force 
has not yet begun to decline appreciably.’ It has proven of use in the analy- 
sis of income determination in agriculture (though at times movement of 
capital into low-wage areas can be more important than movement of labor 
out of these areas),® and it helps to explain migration from land-short to 
land-long regions and countries. It is pertinent to the utilization of non- 
agricultural land, though difficult to employ empirically because of imper- 
fections in the urban property market, and because in many countries the 
land absorbed by urbanization, recreation, and transportation still forms only 
a small fraction (about 5 percent in the U.S.A.) of that used in the supply 
of forest and farm products. Comparison over time of the role played by 
urbanization in making for economy in the use of non-agricultural land is 
complicated by the fact that change in urban transport has greatly modified 
the urban population-land ratio (which is usually lower today than it was in 
ancient and medieval times, or in the eighteenth century when it often rose 
above earlier levels). 


4. Structure of demand. The composition of demand reflects the inci- 
dence of many forces, among them rate of population growth and age com- 
position of population. Under ceteris paribus conditions an increase in the 
requirement of some products (e.g., food) is associated with increase in 
population, and of others (e.g., dwelling units, furnishings), with increase in 
number of households. Population growth particularly stimulates the con- 
sumption of products, the elasticity of household demand for which is below 
unity, and the absorption of the services of lumpy products, the elasticity 
of whose supply is likely to be low periodically in a slowly expanding 
economy. Population growth may shape demand indirectly in so far as 
demand is a function of population concentration and such concentration is 
a function of size of population. Changes in age composition affect the 
structure of demand in two ways: by their impact upon man’s age-connected 
needs, and by modifying the ratio of households to population. The inci- 
dence of population movements, both upon investment in population- 
sensitive capital and upon the structure of demand in general, tends to be 
reflected, albeit imperfectly, in the composition of gross national product 
so long as consumer sovereignty and freedom of choice prevail (as is un- 
likely in state-dominated economies).° 


7. See B. F. Hoselitz, “Population Pressure, Industrialization and Social Mobility,” Popula- 
tion Studies, X1, 1 (1957), 124-127. 

8. Frank T. Bachmura, ““Man-Land Equalization through Migration,” American Economic 
Review, XLIX, 5 (1959), 1004-1017; G. H. Borts, “Returns Equalization and Regional 
Growth,” ibid., L, 2 (1960), 319-347. 

9g. Simon Kuznets, “Long Swings in the Growth of Population and Related Economic 
Variables,” Proceedings of the American Philosophical Society, Cll, 1 (1958), 33-35. 49: 
Clark, Conditions, p. 410. ‘3 
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Here structure of demand is described as mirroring the impact of popula- 
tion change. This structure also mirrors the impact of technological, income, 
and related changes. These in turn may modify the response of population 
movements to changes in per capita income. 


5. Time horizon of decision-makers. When a population is growing, the 
time horizons of decision-makers tend to be longer than when it is not grow- 
ing. This is true of entrepreneurial and governmental decision-makers and 
it may be true of household decision-makers. For a prospectively positive 
rate of population growth projects the impact of currently utilized resources 
farther into the future than does a prospectively zero rate of population 
growth. On balance, the prospect of population growth probably diminishes 
the development-retarding influence of uncertainty respecting the future, 
since it tends to swell entrepreneurial estimates of future demand more than 
entrepreneurial estimates of future supply. 


6. Ratio of ex-ante investment to ex-ante saving. Population growth 
tends to increase this ratio. Equipping increments to a population with 
industrial, consumers’, and public capital requires investment; a I percent 
rate of population growth will absorb savings supplied by a 3-5 percent 
rate of saving. At the same time the addition of children to a household, 
income being given, tends to reduce its capacity to save and its actual rate of 
saving. 


7. Labor-supply-demand relations. When a population is growing appre- 
ciably (instead of remaining approximately stationary), its dependency 
ratio is comparatively high and its relative number of persons of productive 
age is comparatively low. On the assumption that the size of a country’s 
labor force corresponds closely to the size of its population, one would there- 
fore expect the ratio of a country’s labor force to its population to be in- 
versely associated with its rate of natural increase. Labor-force participation, 
together with the supply of labor, is not entirely under the governance of 
age composition, however, although in a number of advanced countries the 
ratio of the labor force to the population of working age seems not to vary 
greatly.'° Labor force data reveal much international disparity in the labor- 
force-population ratio which cannot be attributed to disparity in age compo- 
sition; but these data, together with the economies to which they relate, 
are too heterogeneous to permit precise isolation of the demographic and 
economic influences at work. 

An increase in the dependency ratio may give rise to a certain amount of 
compensatory change and it tends to do so. In most countries employed 
workers can easily supply additional man-hours, since they work far fewer 


10.C. D. Long, The Labor Force under Changing Income and Employment (Princeton, 
1958), Chs. 1, §-7, 12-13. 
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hours than they are capable of working (e.g., in 1950 the work-week aver- 
aged 40 and 48 hours, respectively, in the U.S.A. and Europe; in 1850- 
90, 62-70 and 69-84 hours); much larger numbers of women can partic- 
ipate in the labor force than do; and entry into the labor force can be ac- 
celerated and withdrawal delayed. There is, in short, a reserve of labor 
power that may be tapped. 

A rise in the dependency ratio may be interpreted as a rightward shift in 
the potential demand curve for labor that will not be met by the existing 
labor force should its demand for income in terms of effort not be such as to 
generate a fairly elastic supply of man-hours. Then additional man-hours 
must be sought elsewhere, either through the employment of additional 
women, or, as happens in underdeveloped agricultural countries, by defer- 
ring retirement and reducing the age of entry into the labor force.'’ Un- 
doubtedly, if increase in the number of dependents per household reduces 
per capita income therein, or greatly slows down its advance, many house- 
holds will be disposed to supply more man-hours even at current wage-rates, 
by working longer hours or by setting more of their members to work. This 
disposition operates to slow down the tendency of the average number of 
man-hours worked per adult to fall, and it could even increase it. 

The increasing entry of women into the labor force appears to be domi- 
nated by forces other than changes in age-composition and in number of de- 
pendents per family. It has accompanied decline in the participation of 
males in the labor force as well as decline in both fertility and the length 
of the standard work-week. It has been governed, above all, by the spread 
of industrialization, modernization, and urbanization. '” 


8. Flexibility. Population growth makes for greater flexibility in an econ- 
omy so long as overall population density remains below levels at which 
constraints on freedom of choice are deemed increasingly necessary, given 
prevailing technology. Underlying this greater flexibility is the fact that, 
when population is growing, additions to demand and supply are more im- 
portant, in comparison with replacements (of products no longer considered 
serviceable), than when a population is stationary. For then gross national 
product, capital and wealth, and the labor force are growing faster, with the 
result that adjustments to technical progress, style and fashion change, 
purposeful obsolescence, etc., are easier to accomplish. Moreover, since 
entrepreneurs seemingly assume population growth to augment demand 
more than supply, they are more inclined to make adjustments, to undertake 


11. /bid., pp. 72-82; J. D. Durand, “Population Structure as a Factor in Manpower and 
Dependency Problems of Under-developed Countries,” Population Bulletin of the United 
Nations, No. 3 (1953), pp. 1-16, esp. 6-8, 13. 

12. United Nations, The Determinants and Consequences of Population Trends (Population 
Studies, No. 17) (New York, 1953), pp. 200-203; Long, op. cit., Ch. 1: C. E. V. Leser, ‘‘Trends 
in Woman’s Work Participation,” Population Studies, X11, 2 (1958), 100-110. 
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new and relatively untried ventures, and to count on population growth to 
correct overestimates of future demand. 

(i) Suppose that the average life of gross national product is 5 years and 
that per capita income is increasing 2 percent per year. Then, if population 
is stationary, the ratio of additions (i.e., increment in total realized demand 
or output) to replacements will approximate 10 percent. This ratio becomes 
15 percent if population and the labor force are growing 1 percent per 
year. Now suppose a two-percent-per-year decline in the per capita demand 
for a given product, or for the labor incorporated into it. The 1 percent 
increase in population will offset half this decline and thus make the required 
adjustment to the decline slower and, hence, somewhat easier. 

(ii) Suppose a stationary male population with a life expectancy of 70. 
Each year approximately 2 percent of the labor force withdraw from it for 
reasons of death, retirement, and disability, and their places are taken by an 
equal number of males newly entering the labor force. Accordingly, in the 
absence of recruits, the set of individuals attached to a given employment 
would diminish 2 percent in the first year and at progressively higher rates 
in subsequent years. The males newly entering the labor force (but not 
shrinking employments) constitute a mobile reserve whose members enter 
expanding employments and enable these to grow even though the aggregate 
male labor force remains unchanged. This reserve would be appreciably 
larger, however, if the labor force were growing I percent per year, and it 
would accordingly be somewhat easier to keep workers distributed optimally 
among employments. How important this advantage is turns on the extent to 
which the younger members of the labor force are interoccupationally 
mobile when its total membership remains constant. 

(iii) When a population is growing, its aggregate stock of capital and dur- 
able wealth grows faster than when its numbers are stationary, though prob- 
ably not enough faster to make capital and wealth per head grow faster. 
This tendency is associated with the fact that income growth is positively 
correlated with population growth, and that capital needs to be provided for 
increments in the population as well as for improvement of the capital- 
population ratio; and it is somewhat reenforced by the fact that the ratio of 
capital-replacement to depreciation varies inversely with the rate of growth 
of gross national product.'® The average age of equipment in use will be 
somewhat lower, therefore, and a larger fraction of the stock of equipment 
will incorporate recent “know-how,” given that the economy is technically 
progressive. Moreover, since a larger fraction of the stock of capital equip- 
ment will have been installed recently, its composition will be better adapted 
to current demands. In consequence of the seemingly greater opportunity 
to install new equipment, the rate of innovation may be somewhat higher, 
and, as a result, the rate of invention would tend to be higher. 

13. E. D. Domar, Essays in the Theory of Economic Growth (New York, 1957), Ch. 7. 
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An economy tends (ceteris paribus) to be technologically more pro- 
gressive if its population is growing instead of non-growing. The pattern of 
invention will not be quite the same, however, since invention is more likely 
to be capital-saving when the rate of population growth is relatively high 
than when it is relatively low. Furthermore, in so far as economic fluctu- 
ation is associated with fluctuation in the output of durable assets, increase 
of the latter in relative importance could intensify economic fluctuation. 


9. Size of population versus size of country. It is essential to distinguish 
between size of population and size of country. Within limits increase in 
size of a country’s population permits release of economies associated with 
increase in scale, division of labor, and so on. Moreover, it is accompanied 
by increase in the ratio of the size of relevant regional or national markets 
to the capacity of firms of optimum size in various industries. In conse- 
quence, elasticity of demand and (probably) industrial elasticity of supply 
increase, with the result that the economy becomes more competitive and 
inputs are utilized under more nearly optimal conditions. Population growth 
tends to accentuate this tendency. 

In contrast, with overall population density given, increase in size of a 
country is accompanied, within limits, by increase in the size and diversity 
of its economy. It is accompanied by increase in the size of the stream of in- 
puts that may be made subject to a single and essentially sovereign set of 
market and political mechanisms which, acting in combination, are capable 
of optimally transforming these inputs into output. For, as a rule, under 
otherwise similar conditions, mobility of factors is greater within than 
between countries; moreover, competition is more intense, and entrepre- 
neurial estimates of profit-prospects tend to be more favorable in larger than 
in smaller economies. Presumably a point might be reached when further 
increase in the size of a country and its economy would no longer be a 
source of economic advantage, though it might not yet be a source of dis- 
advantage." 


10. Population concentration. The forces which make for population 
growth also make for population concentration and, hence, for such eco- 
nomic changes as are associated therewith. Two processes are involved. 
(i) Expansion of the agricultural sector is limited (in the absence of exporta- 
tion) by the inelasticity of domestic demand for agricultural produce. 
Accordingly, the (surplus) agricultural population beyond what is required 
(given current technology) to supply a community’s demand for produce 
must seek employment outside agriculture. Much of this surplus, which 
functions as an industrial reserve army, tends to emigrate to the economy’s 
non-rural communities, or abroad where it may increase demand for the 


14. Austin Robinson, ed., The Consequences of the Size of Nations (London, 1960). 
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output of these communities. So long as the rural population is much larger 
than the non-rural and rural natural increase is relatively high, the rural in- 
dustrial reserve army declines very slowly and the flow of rural migrants 
into the non-rural sector serves to hold down non-rural wages and to aug- 
ment non-rural profits; this circumstance has been largely responsible for 
the slowness with which wages have risen in the early stages of industriali- 
zation. This flow may also intensify and protract urban boom conditions, 
thereby making for greater contraction and, hence, for greater amplitude 
of fluctuation.'° 

(ii) The migrating surplus, together with such population growth as it 
subsequently generates, tends to become concentrated in relatively large 
urban centers, though not in a regular enough way to permit simple formu- 
lation of the association between the size of population and summary indices 
of the concentration of non-rural population. '® 


B. Micro-Economic Response 


We now inquire into the probable responses of strategically situated deci- 
sion-makers to the dimensional changes, or stimuli, just described. These 
decision-makers are of three sorts: (1) family households; (2) business 
firms whose primary concern is the profitable transformation of inputs 
into output; and (3) governmental agencies empowered to determine how 
certain inputs are used. We are here concerned only with responses affecting 
the supply and/or the use of inputs over which the decision-makers exercise 
control in the shorter run. 


1. Household. Changes in a population’s rate of growth and age composi- 
tion affect the disposition of households to supply labor-service in two ways. 
(i) An increase in the number of children, or dependent members, of a house- 
hold, tends to increase its aggregate outlay upon consumption, to diminish 
its current rate of saving, and to affect the uses to which its savings are put.'” 
Such increase is roughly equivalent, in analytical terms, to a decrease in 
family income. It often animates a household’s non-dependent members 
(other than mother) to supply more labor-service at given prices than they 


15. Dorothy S. Thomas, Social and Economic Aspects of Swedish Population Movements 
(New York, 1941), Chs. 8-9, 12; D. Mazumdar, ““Under-employment in Agriculture and the 
Industrial Wage Rate,” Economica, XXVI, 4 (1959) 328-340: N. Georgescu-Roegen, “‘Eco- 
nomic Theory and Agrarian Economics,” Oxford Economic Papers, X\1, 1 (1960), 11-29: 
Nicholas Kaldor, Essays on Economic Stability and Growth (London, 1960), pp. 288-297. 

16. Otis Dudley Duncan et al., Metropolis and Region (Baltimore, 1960). 

17. E.g., see R. W. Goldsmith, Dorothy S. Brady, and Horst Mendershausen, A Study of 
Saving in the United States, \11 (Princeton, 1956), 202-223; A. M. Henderson, ““The Cost 
of a Family,” Review of Economic Studies, XV11, 2 (1949-50), 127-148: idem (with J. Hajnal), 
“The Economic Position of the Family,” in Royal Commission on Population, Papers, V 
(London, 1950), 9-19: Janet A. Fisher, ““Postwar Changes in Income and Savings among Con- 
sumers in Different Age Groups,” Econometrica, XX, 1 (1952), 47-70. 
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would otherwise have been ready to supply. It may even affect the labor- 
service supply curve of the mother similarly, though in lesser measure and 
usually after the children have advanced in age sufficiently to diminish the 
mother’s double burden of caring for them and working outside the house- 
hold. Unfortunately, empirical data bearing upon the shifts of household 
labor-service supply curves are not abundant, particularly those relating 
to women. For researchers have been largely concerned with the corre- 
lation between membership of wives in the labor force and their relative 
infertility, and with that between number of children and freedom of wives 
to participate in the labor force.'* 

(ii) Change in the dependency ratio tends to affect fullness of employment 
under ceteris paribus conditions. Thus, a rise in this ratio tends to accom- 
pany an increase in the rate of natural increase and to be accompanied by 
an upswing in the potential demand for labor-service. This upswing serves 
to offset the upswing in supply discussed under (1), particularly since the 
latter has been partly counterbalanced already by the tendency of mother- 
hood to remove women temporarily from the labor force. The negative in- 
come effect of the increase in dependents reduces the chance that the labor 
supply curve will be backward bending in the relevant range. 


2. Business-firm. Whether the effects described eventuate in greater 
employment depends upon the response business firms make to increases 
in potential demand for labor-service associated with increases in the de- 
pendency ratio and in the need for additional durable assets. For the busi- 
ness firm will be responding to all the changes in the economy’s macro- 
economic dimensions described under (A), together with its estimate of the 
probable response of competing and complementary business firms to these 
same changes. In the absence of a temporary downswing in overall economic 
activity, movement to a higher level of fertility is more likely than movement 
to a lower level of fertility to actualize potential demand for labor, at least 
in developed countries. After population growth has become stable and an 
economy has become adjusted thereto, however, the significance of the 
rate of population growth diminishes, though not enough to offset entirely 
(under ceteris paribus conditions) the tendency of a higher rate of growth to 
be more favorable than a lower rate to full employment (given a sufficiency 
of capital). 


3. State-agencies. The responses described under (1) and (2) are condi- 


18. E.g., see Jeanne Ridley, “Number of Children Expected in Relation to Non-Familial 
Activities of the Wife,” Milbank Memorial Fund Quarterly, XX XVII, 3 (1959), 277-296: 
R. K. Kelsall and Sheila Mitchell, “Married Women and Employment in England and Wales,” 
Population Studies, X11, 1 (1959), 23, 30-31; Alain Girard, ““Le budget-temps de la femme 
mariee dans les agglomerations urbaines,” Population, XIII, 4 (1958), 590-618: Durand, 
“Population Structure as a Factor... ,” loc. cit., p. 7; Long, op. cit., pp. 114-116, 123-133. 
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tioned by the responses made by agencies of the state, which in the aggre- 
gate enjoy considerable autonomy. Let C, G, and / represent, in aggregate 
terms, private demand for consumer goods and services, governmental 
absorption of goods and services, and private investment (or offsets to 
savings’); and let these aggregates be expressed in terms of average hours 
of labor-service, of which L would normally be forthcoming under conditions 
of full employment. Accordingly, if L should exceed C + G + J, it would be 
necessary only to manipulate the magnitude and the content of G to elimi- 
nate the disparity. Of course, the impact of such manipulation upon the 
capacity of the economy to produce in the future would depend largely, 
as would its impact upon population growth, upon the content of the change 
made in the magnitude of G. Similarly, the capacity of the state to manip- 
ulate G would depend ceteris paribus upon the nature of the state’s insti- 
tutional and agency structure. A state’s agencies thus may constitute 
an effective lever wherewith to supplement or counterbalance the response- 
mechanisms discussed under (1) and (2). Our discussion has run in terms 
of sustaining full employment. It could also run in terms of preventing in- 
flation, since population growth might generate increases in / in excess of 
the amount of savings the economy stood ready to supply; in this event 
C or G might be reduced, or L could be augmented. 


Ill. Population Change as Effect 


Migration, mortality, and fertility are sensitive to economic change. 
Regarding migration it need only be said, that in the absence of restraints, 
a person will move from his current situation in space to some other if he 
expects his economic welfare to be increased thereby in sufficient measure 
more than to offset the costs of movement and the uncertainties involved. 
Before 1800, legal and other restraints, costs of movement, and uncer- 
tainties respecting what a migrant might achieve probably operated, to- 
gether with the fact that income disparity was much smaller than in modern 
times, to limit individual and very small-scale migration. As these conditions 
changed, largely because of changes in the macro-economic environment, 
the disposition to migrate was affected accordingly. 

The relationship between economic conditions and mortality is not a 
simple one. First, this relationship may change as a result of changes in the 
socio-economic composition of a population, since mortality usually is 
higher among the relatively less well rewarded or housed elements of the 
population. Second, mortality may eventually prove sensitive to a cumu- 
lation of minor economic changes, though not to any one such change. 
Third, mortality may be sensitive to a major economic change (e.g., famine), 
but not to minor changes; this sort of relationship is likely when economic 
conditions are hard and mortality already is very high (e.g., life expectancy 
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in the low 20s). Fourth, mortality may no longer be very sensitive to minor 
economic changes if economic conditions are very good (as in some modern 
societies), or if highly effective methods of death control have been intro- 
duced (e.g., in post-1930 Ceylon). Finally, a great deal of mortality has been 
attributable to catastrophes (war, famine, pestilence, etc.) which, while 
they produced adverse economic effects, were only partly if at all of eco- 
nomic origin. Most important of these catastrophes was epidemic pesti- 
lence and the pronounced upsurges in abnormal mortality which accompanied 
it. Such mortality greatly reduced Europe’s population several times (e.g., 
A.D. 200-600, and again in the fourteenth century); in fact, Europe’s popu- 
lation did not begin to grow at a sustained and accelerated rate until in the 
eighteenth century when pestilential mortality greatly declined. Such mor- 
tality continued, however, to interrupt growth in large non-European coun- 
tries (e.g., India, China).'” 

Even though the relationship between economic conditions and mortality 
is not a simple or linear one, a portion of mortality has been quite sensitive 
to economic change. So long as population remained largely at the mercy of 
the elements, as was true even in eighteenth century Europe, a turn for the 
worse in weather and other economically-oriented conditions would be 
accompanied by marked upturns in mortality. In the course of this century, 
however, at least in England, mortality began to fall significantly as a result 
of improvement in economic conditions, and this double improvement 
continued, though not without interruption, throughout the nineteenth 
century.”° 

Gross reproduction has always been somewhat subject to social control, 
but, prior to the contraceptive revolution of the nineteenth century, it could 
not be modified greatly or rapidly. The maximum gross reproduction rate 
may be put at 4; this implies crude birth rates of roughly 60-64 and 56-57, 
respectively, in stable populations with life expectancies of 20-30 and 40-50 
years.”! Given a gross reproduction rate of 4 and an average effective repro- 
ductive life of 22-23 years, a representative woman completing this period 
would average a birth every 2.8-2.9 years. Even though a married woman 
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survived to complete her reproductive period, however, she might have pro- 
duced less than 8 births. For her period of exposure to reproduction com- 
monly was reduced by deferment of her initial marriage, or by its premature 
termination (e.g., because of death of spouse, etc.), together with her failure 
to remarry promptly. How much her production of children would be re- 
duced thereby would depend upon whether or not reduction of exposure at 
earlier ages diminished fertility more than did reduction at higher ages and 
on whether this reduction came early (e.g., because of deferment of mar- 
riage) or later in her reproductive period (e.g., because of the death of her 
spouse).”” 

Because of these and other restraints, gross reproduction rates have sel- 
dom approximated 4. Prior to the 1800s (when new methods of fertility 
control became available in medically advanced parts of the world) these 
rates usually remained within the range 2.5-3.0, yielding birth rates in the 
40s. Even so, a rate of population growth of 0.5 to 1.0 percent per year 
could easily be attained, at least for a short time; a birth rate in the 40s would 
suffice, given a death rate in the middle or high 30s. Russell’s observation 
that medieval society could produce “‘more than enough children to maintain 
its numbers except under the most severe circumstances” seems applicable 
to the Roman and to many oriental societies.”* 

Of the eleven intermediate variables which, according to Davis and Blake, 
govern fertility by conditioning exposure to intercourse and conception, 
together with gestation and successful parturition, only some are both sig- 
nificantly sensitive to economic changes and quantitatively important.”4 
Involuntary abstinence, voluntary control over fecundity (e.g., by castra- 
tion), involuntary sterility (apparently somewhat sensitive to economic 
conditions), coital frequency, and voluntary abstinence within unions (which 
is greater in preindustrial than in industrial societies) are not of this sort. The 
adverse effect of unfavorable economic conditions upon foetal viability is 
partly offset by the resulting reduction in interval between pregnancies. 
Voluntary control over foetal mortality through recourse to abortion, while 
sensitive to economic change (among other factors), was prohibited, though 
not with complete success, in the Christian world as was its functional equiv- 
alent, infanticide (a form of mortality). The amount of time spent outside 
a sexual union by a member of a terminated union depends upon mortality, 
upon the frequency of separation and divorce, and upon the opportunity of 


22. W. Brass, “The Distribution of Births in Human Populations,” Population Studies, X11, 
1 (1958), 56-58, 61-63, 67-68; Chi-Hsien Tuan, “Reproductive Histories of Chinese Women 
in Rural Taiwan,” ibid., pp. 40-50; H. Hyrenius, “Fertility and Reproduction in a Swedish 
Population Group without Family Limitation,” ibid., XII, 2, 121-130; Louis Henry, Fécon- 
dité des mariages (Paris, 1953), Chs. 7-8; Christopher Tietze, ‘Reproductive Span and Rate 
of Reproduction among Hutterite Women,” Fertility and Sterility, VIII, 1 (1957). 89-97. 

23. Late Ancient and Medieval Population, p. 22. 

24.See Kingsley Davis and Judith Blake, “Social Structure and Fertility: An Analytic 
Framework,” Economic Development and Cultural Change, 1V, 3 (1956), 211-235. 


Population Change 329 


victims of broken unions to remarry; of these factors the first and the last 
are somewhat sensitive to economic change. 

Three variables, each sensitive to economic affairs and aspirations, have 
been primarily responsible, along with abortion, for the fact that gross re- 
production has usually fallen short of its theoretical maximum. They are 
contraceptive practice, age of entry into marriage, or other sexual unions, 
and permanent celibacy. The first of these, while it played a role of some 
importance before the nineteenth century when folk methods predominated, 
became quite important only in the later 1800s.”° Until then deferment of 
marriage and (in lesser measure) non-marriage constituted the main curbs 
on fertility. In a society little subject to contraception, postponement of a 
woman’s marriage until in the middle or late 20s might reduce by 1.5-2 or 
more the number of children she would bear. This curb was primarily opera- 
tive in those parts of the world (especially Europe) in which the nuclear 
family predominated and young people could not, as a rule, marry until 
the prospective spouse had access to support for a family in the form of 
cultivable land or employment; it sometimes was found, however, even in 
familistic societies (e.g., Japan). Deferment of marriage was much less com- 
mon, as was non-marriage, in areas (e.g., much of Asia and Africa) in which 
the joint family system prevailed and acquisition of economic independence 
was not a precondition to marriage.”® In these parts, therefore, fertility 
usually was higher than in Western Europe, as apparently was mortality. 

The fertility-affecting variables which serve, together with mortality, to 
condition a household’s size and composition are interrelated, constituting 
an equilibrium system that is subject to exogenous constraints and influ- 
ences. Within a household, therefore, a change in any one of these variables 
may substitute for a change in another. Similarly, within the world at large 
one sort of change sometimes offsets another, as when the sometimes greater 
ease of marriage in cities was offset by the fact that urban mortality com- 
monly exceeded urban natality. In general, the disposition of a household 
to modify any one fertility- or mortality-affecting variable has been affected 
by what has taken place in the external economic world, as well as by 
changes in other variables internal to the household viewed as a system. 

Changes in a household’s aspirations may greatly modify its disposition 
to control fertility. Such change is much more characteristic, however, of 
modern than of traditional or other pre-1800 societies in which very few 
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people were optimistic respecting their futures. Before the late eighteenth 
century the dynamic components of most societies were comparatively 
small. It was not anticipated that the real income of more than a small 
fraction of the population would improve appreciably. Not many individuals 
were likely to be animated by high and rising aspirations, in the light of 
which their reproductive conduct ought to be determined. Moreover, the 
likelihood that high aspirations might give rise to “fertility planning” was 
much reduced by the high mortality prevailing and the consequential in- 
ference that mere replacement of a household would probably prove difficult. 

Inasmuch as some of the determinants of mortality and the main deter- 
minants of fertility are sensitive to changes in economic and related condi- 
tions, natural increase will be sensitive thereto. Prior to the nineteenth 
century, however, mortality was both more volatile than natality and more 
immediately sensitive to changes in economic conditions. Some mortality 
(other than infanticide) responded almost tropismatically to economic 
change, whereas fertility usually responded only in so far as individuals of 
reproductive age were disposed to modify it through variation in age at 
marriage or recourse to abortion or contraception. Natural increase, of 
course, fluctuated more than either fertility or mortality which tended to 
move in opposite directions as economic conditions changed. 

If, for expository convenience, we use the concept population elasticity 
e (where e = dp-Y/dY-P, P denotes aggregate population, and Y denotes 
some index of aggregate economic conditions such as total output or in- 
come), it may be said that prior to the nineteenth century e was positive 
and probably close to unity except when the movement of population was 
dominated by abnormal mortality. In the course of this century, however, 
the value of e fell. For the forces making for increase in Y also made for 
change in the socio-economic composition of populations, for increasing 
knowledge of contraception, and for supersession of traditional modes of 
life by a highly rational one. Within some components of the population, 
furthermore, materially-oriented aspirations rose faster than income and 
intensified the pressure households already were under (e.g., because of 
diminution in infant and child mortality, increase in the number of depen- 
dents per household, child labor and related legislation, etc.) to regulate 
family size. 

Decline in e signifies that a population may be escaping from a Malthusian 
trap in which high fertility keeps household incomes depressed. Escape 
entails three steps. (i) Income must be made to increase faster than popu- 
lation, by increasing the work-week, by making fuller and more efficient 
use of available agents of production, and by augmenting savings and im- 
porting capital. (ii) This upward movement of income must be sustained by 
increasing the rate of innovation, the marginal propensity to save, and the 
capital-labor ratio. (iii) In time fertility must be reduced, since otherwise 
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limitational factors may slow down the increase of income and permit e to 
rise. Step (iii) may prove easier to realize today than formerly because 
methods of fertility control are much more effective now than formerly, and 
men are as indisposed as ever to relinquish a scale of living once attained, 
or even One intensely desired. 

Steps (i) and (ii) may prove more difficult to take, however. Today the 
populations of underdeveloped countries may be increasing 2-3 percent per 
year, whereas 175 years ago they were increasing | percent or less.”’ Today, 
therefore, increasing per capita income 1 percent per year may call for 
savings of 9-16 percent of income, whereas before 1800 the bulk of savings 
(perhaps 3-5 percent) often could be used to increase per capita income. 
The presence of limitational factors may even operate, especially in densely 
populated lands, as they often did in less densely peopled pre-1800 econo- 
mies, to make realization of the required annual increase in output (at least 
3-4 percent) difficult. Escape may prove possible, however, through the 
introduction of tested innovations, through orienting investment to the 
supply of producer goods, and through the avoidance of unproductive use 
of those inputs which are not required to satisfy current minimal needs. 
Even then income may not rise rapidly enough to transform a society’s 
social structure and aspirations and thereby set in motion a pronounced 
and rapid decline in gross reproduction. Yet it is upon such decline as well 
as upon initially successful efforts to increase per capita income that escape 
from a Malthusian trap ultimately depends. 


IV. Population Movements as Indicators 


Because before 1800 population growth implied income growth and in- 
come growth usually signified population growth, certain inferences may be 
drawn from pre-1800 population movements. 

1. Continuing “pull” migration (i.e., movement toward centers of attrac- 
tion) signified rising aggregate and per capita real income, since “‘free”’ 
migrants usually seek higher income and since urban expansion improves the 
demand for rural produce. 

2. Persisting rural population growth in a traditional society (in contra- 
distinction to one capitalistically and rationally organized) has been com- 
patible with overall economic retardation when this growth absorbed the 
surplus produce that would otherwise have been available to a more dy- 
namic non-rural population.”* 

3. Long-run swings in population have signified swings in the affected 
economy, though these usually have been partly of demographic origin. 

4. In the past when the rate of innovation was much lower than today, 
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population growth, together with its spread, was the main absorber of newly 
formed capital; it thus tended to stiffen both profits and real interest rates 
(though the movement of monetary rates was sometimes cushioned by the 
associated tendency of money prices to fall, as noted in [10] below). 

5. A continuing and fairly stable increase in population signified continu- 
ing increase in total output and at least the maintenance of per capita income. 

6. The gradual slowing down of population growth (e.g., in the late 1200s 
and early 1300s) signified the increasing operation of formerly quite power- 
ful limitational factors (e.g., diminishing returns in agriculture, deceleration 
in growth of strategic markets) and approach to a population ceiling fixed 
largely by the prevailing technology, mode of agricultural organization, and 
socio-economic structure of society. 

7. Inasmuch as the “‘normal”’ tendency, in the absence of catastrophe or 
of economic collapse, was for numbers to grow until the ceiling noted in 
(6) had been reached, a sharp but non-persisting decline in population, 
though associated with economic contraction, merely signified the incidence 
of catastrophes, whereas an initially marked and subsequently persisting 
decline signified collapse of the existing politico-economic organization. 

8. Prior to the nineteenth century persistently falling real wages must 
usually have signified a rising man-land ratio in agriculture and a turning 
of the terms of trade against the non-agricultural sector. Of course, as im- 
plied in (6), growth of population might long persist before limitational 
factors became effective and began to depress the marginal productivity 
of labor and (eventually) real wages. 

g. Persisting population growth, particularly when not associated with 
extension of settlement, signified increase in the real agricultural rental 
share. 

10. Since the movement of aggregate output almost always was positively 
associated with population growth, such growth tended to make for falling 
money prices in the absence of sufficient accessions to the stock of hard 
money. For while increase in the exchange value of the monetary unit 
usually makes for increasing economy in its use, the resulting increase in 
velocity could have offset only partially the increasing pressure of the 
volume of activity upon that of available hard money. 

Decline in population and total output produced opposite effects. Rising 
(falling) prices did not necessarily reflect population growth (decline) since 
the supply of hard money of standard quality sometimes changed markedly 
for reasons not closely associated with population movement.’ 
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11. While the economic implications of pre-1800 population growth seem 
clear, interpretation of the impact of population decline is not always easy, 
since the conditions responsible for this decline may also affect directly the 
economic variables responding to population decline (e.g., business confi- 
dence, money supply, gross interest rates, economic organization). 

Even given that these inferences are generally tenable and that demo- 
graphic indicators may be employed to help determine the current state of 
economic development of backward economies,” it does not follow that 
inferences may be similarly drawn today, or that quite rigid growth models 
incorporating population movements are nearly so applicable in today’s 
advanced economies as in yesterday’s relatively primitive and static socie- 
ties. Today the range of choice open to men is much wider than it was before 
1800, and the functional connections between population and economic 
movements are much more variable. Thus, since population growth is now 
dominated by fertility which is both volatile and relatively unpredictable, 
the response of population growth to output growth is susceptible of wide 
variation. Moreover, because technological change plays so large and in- 
creasing though somewhat variable a role in the formation of output, and 
because both the volume and the composition of capital formation may vary 
greatly, the response of output to population growth is also susceptible of 
wide variation. 
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The Economist and the Population Question* 


No quantity can increase by compound interest and remain 
within finite limits. — Lawrence Dennis 


Man’s industrial activities are merely a highly specialized and 
greatly developed form of the general biological struggle for 
existence.—A. J. Lotka 


In Megalopolis the sentiment of friendship wastes away. — 
R. M. Weaver 


My concern is to put the population question in temporal and statistical 
perspective. I pass over classical concern lest numbers become excessive 
and Asian and Roman concern lest they not become extensive enough. | 
pass over the upward shift of the military and nonmilitary demand for man- 
power in the Age of Mercantilism and the emergence of a populationist 
philosophy. I pass over those who after 1750 rejected populationism. I 
begin with Malthus, at the time of whose birth the world’s population num- 
bered just over 750 million, perhaps treble what it was at the start of the 
Christian era, though growing faster than ever before, now that pestilence 
had been partially tamed and the supply of the means of existence had be- 
come more elastic and more stable. 


I. The Malthusian Age: 1800-1930 


Malthus may well serve as eponym to the period 1800-1930, since it was 
he who conceptualized and put into paradigm the demographic issues which 
dominated it. At its start Malthus was warning that an unfettered stork 
could visit poverty upon most and prevent realization of the aspirations of 
the Age of Enlightenment. At the period’s close the world’s rate of population 
growth was double what it had been in 1800, and its annual increment 
roughly 22 instead of 4 millions. Meanwhile the world’s population had 
risen from less than a billion to just over 2 billion; that of Europe and the 
Soviet Union to over a half billion, nearly triple the 1800 figure. Of Europe’s 
population nearly three persons in ten lived in 248 cities of 100,000 and 
over, compared with only about one in thirty in 18 such cities in 1800. Mean- 
while the world’s cities of 100,000 and over had risen in number eighteen- 
fold to nearly 700 and their relative population eightfold to 11 per cent of 
the world total. It is not entirely surprising, therefore, that Alfred Marshall 
could write in 1920 (Principles, preface): 


* Presidential address delivered at the Seventy-eighth Annual Meeting of the American 
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In the present age, the opening out of new countries aided by low trans- 
port charges on land and sea, has almost suspended the tendency to 
Diminishing Return... and yet, if the growth of population should con- 
tinue for very long even at a quarter of its present rate, the aggregate 
rental value of land for all uses ... may again exceed the aggregate of 
incomes derived from all other forms of material property. 


Nor is it surprising that Malthus’s Geometrical Ratio should be rediscovered 
in the 1920’s (39), and that J. M. Keynes could warn that the Malthusian 
Devil had broken his chains in a world ridden by diminishing returns.** Over- 
populated Europe in particular was threatened, he believed. The inequality 
essential to adequate capital formation was unlikely to be tolerated, and 
Europe’s terms of trade were destined to turn against her, dependent as 
she was upon produce imported from a New World now become subject to 
diminishing returns. It was questionable, therefore, if her precarious econ- 
omy any longer enjoyed a margin of safety against dislocation, a probable 
sequel to the treaty of Versailles (23). At least four aspects of economists’ 
response to Malthus’s Essay in this period merit attention. 

1. Malthus’s Essay directed attention to the critical role of limitational 
factors and to the impact of adverse externalities associated with population 
growth. His ultimate limitational factor was land or “room.” He implied, 
however, that it could be some other source of man’s living budget, should 
man practice moral restraint. While England’s marginal per acre wheat 
yield was only 8 bushels in 1812, the average having fallen from 24 in 1771 
to 22 in 1812 (8, 2nd ed., pp. 225-26), Malthus did not draw upon this sort 
of evidence. Instead he seems to have reasoned from the limitedness of 
arable land and its yields to his expositive theorem that the food supply 
could grow only 1/n per quarter-century where n denotes the existing food 
supply. This model gives a falling average but not finally a falling incremental 
rate of food and population growth as did P. F. Verhulst’s logistic curve, 
designed in 1838 to reflect the increasing resistance population growth 
encountered from increasing density and its concomitants. 

Malthus’s model stressed the services of land. This interpretation is in 
keeping with K. F. Mather’s account of the changes both in man’s demands 
upon his environment and in the nature of his resource limitations. “A 
hundred years ago, nearly 8o per cent of all the things men used were derived 
from the plant and animal kingdoms, with only about 20 per cent from the 
mineral kingdom. Today only about 30 per cent of the things used in in- 
dustrialized countries come from things that grow; about 70 per cent have 
their sources in mines and quarries” (25, pp. 55-56). Some present-day 
economists, of course, take into account all or nearly all services, the de- 
mand for which derives significantly from demand for population. They view 
economic growth as a process of accumulating capital in all its manifold 
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forms (20, Ch. 14), and population growth as a process of transforming 
population, physical environment, and capital of all sorts, as of given time 
periods, into population of subsequent time periods. “Life,” as A. N. White- 
head (38, p. 160) observed, thus becomes “robbery,’’ with human societies 
living on other societies and (as A. J. Lotka noted), having triumphed over 
their subhuman foes, finding themselves pressed by increasing numbers to 
struggle with one another. Malthus may thus be looked upon as an inspirer of 
post-Darwinian as well as of Darwinian theories of struggle. Moreover, 
Malthus, in his rationalization of essential agricultural self-sufficiency, a 
doctrine that later helped inspire German agricultural protectionism, re- 
veals himself a defender of bastions of strength against both leveling forces 
and hordes. ““When degree is shak’d,”’ he might have said with Shakespeare, 
“the enterprise is sick.” 

Malthus’s emphasis upon limitations to the augmentability of the food 
supply was not reasserted again until the close of the century. For, although 
natality did not begin generally to decline in Europe until in or after the 
1870's, and then not enough to affect the rate of population growth sig- 
nificantly, per capita food consumption improved, both because yield per 
acre had gradually increased and because food, mainly cereal, was imported 
in large quantity from land-rich Eastern Europe and Europe Overseas as 
well as from some heavily peopled parts of Asia (14) (8, 3rd ed., pp. 296- 
301). Toward the end of the nineteenth century, one and one-third centuries 
after England began to import cereals on balance, Sir William Crookes 
(1832-1919) warned that the question of the food supply “is of urgent 
importance today, and it is a life and death question for generations to 
come. ... England and all civilized nations stand in deadly peril of not 
having enough to eat.” He pointed to the importance of wheat, the lowness 
of yields, and the limited additional acreage suited to sowing —conditions 
that would permit world population to overtake world wheat supplies by 
1931. Augmentation of yields and acreage prevented the materialization of 
Sir William’s forecast. J. S. Davis, having reviewed its basis and non- 
materialization, declared in 1932 that “the specter of coming dearth of food 
is a ghost that deserves to be laid” (13). 

The shift in the bias of the resource base from organic to inorganic facili- 
tated a higher rate of development and some economy in transport already 
near the beginning of the nineteenth century, if not earlier. It did not become 
pronounced until later in the century, however. Thus, between 1880 and 
1937, while world population was growing about two-thirds and its industrial 
production was almost sextupling, world metal and fuel production increased 
606 and 652 per cent, respectively (14) (31, pp. 248-50). The shift, however, 
added to the fear of classical diminishing returns, the additional fear of 
mineral depletion, analogue of soil-fertility depletion. Already in 1865 W.S. 
Jevons forecasted that rising costs of coal attendant upon the working out 
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of the superior seams would depress British industry and trade (19). A 
quarter-century later, there arose even in the United States concern re- 
specting both soil depletion and unduly rapid mineral exhaustion. This 
concern contributed to the development of the conservation movement later 
popularized by anti-Malthusian Theodore Roosevelt. 

2. Malthus as well as subsequent writers drew attention to the externali- 
ties associated with population growth, many of them adverse. A clear-cut 
distinction was not initially made, however, between externalities produced 
directly and externalities produced indirectly through urban concentration. 
Malthus and his successors hoped to control aggregate growth and thus 
minimize the impact of adverse externalities—through institutional and 
related controls of private origin, that channeled costs and benefits to re- 
sponsible and discretionary individuals and households. He had little confi- 
dence in Leviathan. In fact J. S. Mill was almost alone in believing that 
under communism — albeit small-scale communism rather than present-day 
bureaucratic socialistic or mixed-economy collectivisms—the feedback 
system generative of population-control would be much more effective than 
it was under noncommunism (Principles, Il, i, 3). Concern regarding ex- 
ternalities associated with urban growth became both more intense and 
more research-oriented toward the close of the century. Even Marshall 
manifested such concern (24). 

3. In the wake of this growing awareness of externalities there developed 
interest in improvement of the quality of populations. While few economists 
had the faith of a Helvetius or a Bentham in the capacity of education to 
eliminate inequality, not many attached to reproductive selection the im- 
portance assigned it by F. Galton’s followers or by some exponents of 
Social Darwinism. After all, it was economic environment with which 
economists worked, and it was their usual view as well as Marshall’s that 
A. C. Pigou (29, pp. 113-14, 121) expressed when, despite his awareness of 
the importance of genetic selection, he said, ““The environment of one 
generation can produce a lasting result, because it can affect the environ- 
ment of future generations. Environments, in short, as well as people, have 
children.’ He inferred, furthermore, that “improvement in the distribution 
of the dividend may be expected actually to diminish the proportion of the 
children born from inferior stocks’ whose untrammeled propagation re- 
mained “notorious.” Pigou seems to have been less alert than Ricardo 
(Principles, Ch. 31), however, to the possible depression of the demand for 
labor, especially among the inferior members of society, by accumulating 
capital. Otherwise he might have put more stress upon eugenics as well as 
upon adverse effects of life in large, input-short families. 

4. Corollary to Malthus’s thesis is the notion that there exists, under given 
conditions in a given state, an optimum population size and an optimum 
population growth rate. J. S. Mill was the first to give some precision to the 


23.6) ser Olax 


former notion. ‘‘After a degree of density has been attained, sufficient to 
allow the principal benefits of combination of labour,” wrote Mill in 1848, 
“‘all further increase tends in itself to mischief, as regards the average con- 
dition of the people.” Such density had been attained in England. Me- 
chanical inventions could, of course, increase average income, but they 
would increase it even more were numbers not to grow (Principles, I, xiii, 
2-3; IV, vi, 2). Unlike present-day technicians with their dehumanizingly 
exclusive emphasis upon know-how, Mill was concerned also with know- 
why—he was not prepared to trade natural grandeur, solitude, “the spon- 
taneous activity of nature,” and other free goods for the junkyards and 
carscapes and deteriorating landscapes so characteristic of unaesthetic 
twentieth-century societies seemingly bent upon frustrating Henry Ford’s 
desire that his car give even the man of little means easy access to ““God’s 
great open spaces.” Mill would probably have endorsed B. A. Weisbrod’s 
suggestion that account be taken of the willingness of nonusers of facili- 
ties (e.g., a park) to pay for the option of using them in the future, given that 
total revenue from users falls short of costs (37). 

Mill’s view was endorsed 78 years later by A. B. Wolfe, foremost eco- 
nomic demographer, who declared that “economically, the desideratum 
is... to obtain, in return for whatever expenditure of effort the people 
may regard as normal and proper, the largest permanently practicable, per 
capita product” (15, p. 68). The population permitting this would be of 
optimum size. Wolfe did not accept, any more than had J. S. Mill, the in- 
ference of A. M. Carr-Saunders (6) (and earlier Henry George) that a pop- 
ulation normally assumed optimum size. Mill emphasized, as had Jeremy 
Bentham and others, the need for contraception, a need increasingly stressed 
during the Malthusian period (18). Only a tremendous stimulus resulting 
in an improvement of “signal character,’ such as had been produced in 
France by the Revolution, could change men’s habits, elevate their stan- 
dards, and reduce their natality, Mill observed (Principles, II, xi, 2); and 
J. B. Clark (Essentials, Ch. 19) 59 years later expressed a somewhat modi- 
fied version of this view. Not until the 1950’s, however, did H. Leibenstein 
and R. Nelson incorporate a Mill-like view into growth models entailing 
the displacement of populations from the Malthusian equilibria in which 
they had been trapped. 

The Malthusian period witnessed many improvements in both the art of 
population projection and the quantity and quality of statistical data, to- 
gether with the instruments employed to analyze them. A major objective 
was to eliminate distortions occasioned in crude measures of fertility or 
mortality by differences or abnormalities in age, sex, and marital composi- 
tion. Gross and net reproduction rates came into use toward the close of the 
period, some years after they had been anticipated; they made it possible 
to determine the rate of increase per generation in a population of stable age 
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distribution, a model developed by A. J. Lotka as early as 1911. The 
demographer could then cope with changes in age composition associated 
with adjustment to constant age-specific fertility and mortality rates, though 
not with unpredictable variations in mortality, fertility, or sex composition 
(16, Ch. 12). Population forecasters therefore resorted to projections of 
present populations based upon various sets of assumed age-specific fertility 
and mortality rates. Recourse was had also to logistic curves fitted to past 
populations, a method originated by Verhulst and rediscovered by Raymond 
Pearl and L. J. Reed, who forecast a maximum world population of about 
2,646 million and a maximum American population of about 197 million as 
of around A.D. 2100 (10). 


Il. A Time of Reconsideration: 1930-65 


Opinion on population issues was homogeneous during the period 
1800-1930. All but Marxian opinion, whether critical or affirmative of 
Malthus’s views, took his model as a point of departure. Not so in the 
period 1930-65, or perhaps better, the period 1925-65. Voices were many 
and discordant, and divers earlier views were rejected. Honored in the 
breach was Jacob Viner’s advice to this body (in 1939), that the economic 
theorist ‘“‘is the special custodian for society of the long view in economic 
matters” (Am. Econ. Rev., March 1940, p. 9) as well as the discoverer of 
hidden costs; or Winston Churchill’s observation that “‘a hopeful disposition 
is not the sole qualification to be a prophet’; or Walter Bagehot’s reflection 
that “it is a question whether the benevolence of mankind does most good 
or harm” (Physics and Politics, Ch. 5). 

First of the earlier views to be reversed was that imbedded in the popula- 
tion forecasts (or projections as they now are more cautiously labeled) of 
the 1930’s. Already in 1895 Edwin Cannan forecast a virtual cessation of 
population growth in England and Wales by 1950. In the late 1920’s and 
1930’s it was inferred that the populations of most Western countries would 
soon become stationary, the American at a level below 200 million. Even 
eventual decline was anticipated. Net reproduction rates were near unity, 
and sometimes still falling. Economists began exploring economic life in 
hypothetically stationary or declining populations. Publicists and reformers, 
some of whom may have recognized an opportunity to clothe welfare-state 
philosophy in demographic terms, refurbished old arguments for a family 
wage as well as diverse subsidies to parents, with the result that family 
allowance systems won widespread approval. Inadequately explored in a 
still-Kiplingesque West, however, were implications of the fact that while 
the rate of population growth in a politically fissured Western world was 
falling, that of underdeveloped lands, containing about two-thirds of the 
world’s people, was incipiently high and potentially rising. 
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By the late 1940's, however, changes in both fertility and population 
prospects were evident. Not only was death control augmenting natural 
increase in the underdeveloped world, natality and natural increase had 
risen in the developed world, in part as a response to rising employment 
and the emergence of the welfare state. Although fertility later moved some- 
what below its postwar peak, population projections were revised upward, 
sometimes by a factor of 2 or more. Thus the population anticipated for the 
United States in 2000 was set above 300 million instead of below 200 mil- 
lion (10). Still, should age-specific fertility move downward, as it now seems 
to be doing, postulated growth rates will be reduced. Real cohort analysis, 
designed in the 1940’s to replace use of synthetic cross-sectional cohorts, 
should presently confirm whether current fertility declines reflect a decline 
in desired family size and signal the advent of a growth rate of only about 
I per cent. In the 1930-70 interval, of course, population will have increased 
more than anticipated in the 1930’s, about 283 million, or 42 per cent, in 
the developed world, and 1,271 million, or 91 per cent, in the underdevel- 
oped world. 

A second reversal of interpretation relates to population growth and 
capital formation. G. Cassel (7, pp. 134-35, 149) had implied that a 1 per 
cent rate of population growth absorbs annual savings approximating 5 per 
cent of national income, but he did not anticipate excessive saving. Such 
confidence gave way, however, to fear of the advent of a stationary popula- 
tion, despite Mill’s earlier description of its advantages. “Investment” (or 
savings-offsetting expenditure) had been freed meanwhile of its moralistic 
trappings, and made a, and after the appearance of Keynes’s General Theory 
in 1936, the strategic variable in employment theory and policy. Given little 
population growth, investment would be inadequate because provision 
would no longer have to be made for large population increments, and at the 
same time there would be too little inclination to invest in improving the 
environment, quality, and productivity of those already here or replacing 
those here. This concern reflected an excessive estimate of the difficulties 
supposedly attendant upon adjustment from a higher to a lower rate of popu- 
lation growth, in an economy made sensitive to the contractile impact of the 
acceleration principle by a high ratio of reproductive wealth to population. 
In fact, J. R. Hicks, in his review of the General Theory (Econ. Jour., June 
1936, p. 252), declared population to be Keynes’s “strongest card,” and 
three years later added (Value and Capital, Ch. 24) that the “‘whole Indus- 
trial Revolution of the last two hundred years” had been “‘such a disappoint- 
ing episode in human history” because (perhaps) it had been “nothing else 
but a vast secular boom, largely induced by the unparalleled rise in popula- 
tion.”’ Alvin Hansen clearly posed the problems in his address to this body 
in 1938 (Am. Econ. Rev., March 1939, pp. 1-15), at a time when economists 
were not yet writing about compensatory public investment in an affluent 
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society. There were critical responses to exponents of stagnation theory, 
of course, especially G. W. Terborgh’s respecting the favorable behavior 
of investment in a past marked by falling population growth (34), and those 
of economists who believed that small adjustments in a flexible economy 
could easily bring annual savings and offsets thereto into balance and assure 
“full” employment in an economy whether population was growing appre- 
ciably or not. Man need not be slave to the stork in the twentieth century 
any more than he was in the late nineteenth. Ansley Coale (12, p. 371) aptly 
capped this theme in 1960 when he pointed to implications of current Ameri- 
can fertility levels: 

Thus a continued secular economic boom could gain partial support from 

a continued baby boom. But after a century this trend would produce 

about a billion Americans, and after two centuries some six billion. There 

must be a better way to stimulate employment. 
After all, it should be quite easy to adjust saving and/or offsets thereto, 
along with other significant variables, to changes in population size and age 
composition, both of which are quite predictable in the short run. Until 
recently, the inverse of the stagnation argument, the thesis that excessive 
population growth generates inflation, especially in underdeveloped coun- 
tries, received little attention. 

Perhaps the greatest reversal of opinion in the period 1930-65 is that 
relating to the role played by land and other natural resources in economic 
development and the disenthralling of populations from Malthusian traps. 
The importance of this role has been played down for a variety of reasons. 
First, investment in scientific discovery, applied technology, and education 
has been found to account for a major fraction of the increase in output per 
head in advanced countries, although recently the need to complement this 
type of investment with physical capital has again begun to be emphasized. 
Second, input of the services of land and natural resources per unit of GNP 
has greatly decreased in advanced countries. The composition of an indi- 
vidual’s consumption changes as his income rises and becomes more biased 
toward products with relatively small resource content. This is reflected in 
a below-unity income elasticity of demand for most organic and inorganic 
raw materials. Furthermore, considerable economy has been achieved in 
the use of raw materials, with the result that resource-service input per unit 
of output of many specific types of products has fallen. For example, the 
input of cropland service per unit of output of agricultural products declined 
by nearly half in the United States between 1930-32 and 1960-62. In short, 
changes in the character of both demand and technology have slowed down 
the growth of various material requirements, sometimes to the pace of popu- 
lation growth and sometimes even below it. Third, discovery and technologi- 
cal change, together with substitution at producer and consumer levels, 
have greatly augmented both the visible and the immediately potential stock 
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of fuel, mineral, and related sources of natural-resource services. Man, it is 
supposed, is confronted by chains of natural-resource substitutes which 
modern molecular engineering and alchemy can subvert to his purposes, 
replacing links that weaken and elevating inferior sources (e.g., taconite 
rock) as well as substituting less expensive for more expensive sources of 
particular natural-resource service needs (1) (33). For example, energy 
should prove producible in large amounts through fission assisted by breeder 
reactors, and in almost unlimited amounts should fusion prove technologi- 
cally and economically feasible. 

A measure of parochialism permeates this optimistic account. It neglects 
the Apostle Matthew’s dictum that “for whosoever hath to him shall be 
given, and he shall have abundance,” and the observation in Deuteronomy 
“that man doth not live by bread only.”’ Skill and capital, so essential to 
overcoming mineral and agricultural shortages, are generally least abundant 
where needs are greatest. Should income grow as expected in the under- 
developed world, natural-resource shortages will be intensified, probably 
in greater measure than technical capacity to countervail them. Similarly, 
diets reportedly are quantitatively and/or qualitatively most deficient in 
Asia, Africa, and parts of Latin America—in areas commonly short of skill 
and capital, even when not also of land. There one finds not even a basis for 
the inverted Malthusianism of Western optimists which equates solution of 
the population problem with a full stomach. One also finds neglected two 
income-depressing effects of population growth: (a) absorption of nonagri- 
cultural land which might better have supplied man with amenities; (b) 
steady diminution of the amount available per capita of suitably situated 
space and goods and services formerly free. 

Neglected above all is man’s conversion of such “parameters of state” 
as atmosphere, topography, and climate into variables with the result that 
conditions of life and interspecies equilibrium—never very stable—are 
changing. Lotka anticipated this possibility in his remarkable Elements of 
Physical Biology (1925). Malthus had treated physical environment as a 
constant even though man had for many centuries been modifying this 
environment (35). But then Malthus lived before the goat had been replaced 
by bulldozer, dragline, and nuclear explosives, and man had become the 
most destructive of biotypes. After all, even the physicist, R. A. Millikan, 
could write as late as 1928: ‘““The energy available . . . through the disinte- 
gration of radioactive, or any other, atoms may perhaps be sufficient to keep 
the corner peanut and popcorn man going, on a few street corners in our 
larger towns,” but no more (Science, Sept. 28, 1928, p. 284). Today, man is 
confronted not only by denudation and erosion of soil as well as possible 
mineral shortages but also by the threat that accumulating filth will convert 
his promised great society into a merely gray society. Witness here in Amer- 
ica endless dumping of trash (four pounds per person per day), lead con- 
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tamination in excess of that experienced in ancient Rome, and water and air 
pollution soon destined to cost above $7 billion yearly. Merely cleaning up 
the nation’s polluted waters could cost over $50 billion. Indeed, some hold, 
J. K. Galbraith had better labeled ours an effluent society than an affluent 
one, perhaps so effluent that many of its members have lost their sensitivity 
to effluvia. Possibly more threatening still are the changes man is producing 
“in the geochemical cycles of the elements,” thereby “disturbing their 
natural balance in the uppermost geospheres.” Thus since 1900 the carbon 
dioxide content of the air has risen about 10 per cent and is still rising (30, 
pp. 365-66, 546-47). In short, multiplying man, forced by population 
pressure to cope with emerging shortages in his micro-environment, may be 
worsening his macro-environment and constraining the adaptive potentiali- 
ties which have gotten him where he is. 

Optimum theory has been elaborated and clarified in recent decades. 
While account has been taken of the content of the welfare index being 
maximized, it has been noted that output per man-hour may constitute a 
quite satisfactory index, insofar as deviations from any other index can be 
resolved through exchange supplemented by taxes. It has been observed 
also that, while population size may condition a society’s capacity for re- 
ducing income inequality, it is size of economy much more than size of 
population which facilitates economies of scale, competitiveness, flexibility, 
etc. The circumstances governing the response of welfare indicators to 
Variation in population size have been found to include extent of economies 
of scale, interindustry fit, external economic relations, tastes, technology, 
length of time horizon, burden of defense or tribute and foreign aid, and so 
on. Deviation of actual population size from optimum size does not tend to 
induce a decline in fertility unless this deviation reduces the rate of growth 
of income below the expected level; this rarely happens in the neighborhood 
of the optimum, and is not very likely when other income-increasing forces 
are ascendant. It is possible, of course, that as man’s time horizon is ex- 
tended through prolongation of life and institutionalization of expectations, 
sensitivity to possible deceleration of income growth increases. Little at- 
tention has been given to the stability conditions surrounding an optimum; 
yet failure to act in conformity with these undermines some of the conditions 
defining this optimum. 

Today emphasis is placed less on the optimum as such than on the broader 
question: Is additional population growth advantageous? Will it elevate or 
reduce the rate of growth of per capita income with which other indicators 
of welfare are highly correlated? Will it contract or extend the range of 
choice? After all, in much of the world average population density exceeds 
the optimum level; moreover, many states are too small to accommodate a 
modern economy, even given a great deal of external exchange. In those 
countries, moreover, where a larger population would be advantageous, it is 


344 THEORY 


highly desirable that increments be added slowly, since a high growth rate 
sacrifices population quality and equipment to sheer quantity (e.g., in Latin 
America and Africa). Major issues tend to be examined when inquiry is 
directed toward assessment of the effects of further growth. Such inquiry 
led Richard Stone to ascertain how population growth retarded a society’s 
approach to F. P. Ramsey’s state of Bliss. It directs attention to the adverse 
input-absorbing externalities generated by population growth in general and 
through increasing megalopolitan concentration —usually in greater measure 
than associated external economies (if any). It prompts examination not 
merely of effects associated with short-run allocation and partially offsetting 
responses to disadvantages of population growth, but also of the longer-run 
consequences of alternative uses of inputs transformable into population. 
It reveals how population growth and megalopolitan concentration tend to 
bureaucratize society and dissipate individual autonomy (32). 

The optimum concept has been applied to cities as well as to national 
populations, though with even less success, because of the heterogeneity of 
cities. Some attention is also being directed to the advantages and disad- 
vantages of city growth. Much of the work currently done on cities amounts 
to little more than empiricist inquiry, insensitive to the manner in which 
distortion of exchange in the urban realm, especially distortion of key ex- 
changes, may distort the urban structure and impose suboptimal conditions 
of existence upon the passive majority. 

Turning from optima to change in population composition, we find two 
dimensions of increasing concern. The first is age structure. France’s popu- 
lation was the first to shed the child-ridden Oriental age structure common to 
populations in Malthus’s day. Modern age structures, together with increases 
in the proportion of the population over 60-65 years, are concomitants of 
relatively low fertility; prolongation of life, unless beyond 70, affects this 
proportion very little. Of course, should it be forgotten that death is essential 
to progress and should man become immortal, a really Struldbruggian so- 
ciety could develop. For then, given a Gross Reproduction Rate of 1.5, the 
proportion over 60 would approach 41.4 per cent (11, p. 40). There would 
still be a way of escape, however; for, by raising the GRR to 3.0, the propor- 
tion aged 60 and over could be held to 9.1 per cent. Man would thus be 
faced with a choice—between life in a nursing home and life in a sardine 
can. Fortunately, the bad as well as the good still die, though perhaps in 
suboptimal proportion. There is need for hardheaded socioeconomic 
gerontological inquiry into the allocation, employment, income, and related 
implications of a doubling or more of the fraction of the population over 60 
or 65 years since (say) 1870 when only about 5 per cent of the males were 
65 or older and many of these lived in nonurban areas. 

Perhaps the central economic task flowing from this aging is that of opti- 
mizing, over the life span of the representative individual, his work-time 
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and his discretionary time. Presumably, this arrangement would result in 
greater vacation time than now —say six weeks per year—and deferment of 
retirement until age 70. Such arrangement is currently threatened by 
corporate, trade union, and governmental bureaucrats who, abhorring dis- 
criminating decision as the devil abhors holy water, would fix the age of 
retirement at or below 60 when one still looks forward to 17-21 years of 
life. Such a policy would produce an army of endowed, if not particularly 
happy, loafers. Even in the absence of continuing inflation, decrease in the 
ratio of work life to retired life by four-sevenths since 1900 entails an off- 
setting increase in saving for retirement which has not usually been achieved. 
And even then, as a rule, the retiree does not share appreciably in the fruits 
of technical progress. Solution consists in part in the re-establishment of 
flexible, discriminatory wages, periodic worker retraining, possible job 
reassignment, portable retirement provisions, price stability, and an evolu- 
tion of work scheduling. The alternative could be a variant of Townsendism. 

The second problem-ridden structural change accompanying population 
growth is not mere urbanization (which within 30 years, according to 
K. Davis, will gather over half the world’s population into cities of above 
100,000), but the concentration of so large a proportion of the population in 
megalopolitan centers which appear to be uneconomic devourers of time 
and capital as in the past they were devourers of population. This concen- 
tration appears to be the product of an indeterminate mechanism, made up 
in the part of random variables and fostered by disparities between social 
costs and social benefits as well as by neglect of adverse externalities associ- 
ated with concentration. In short, the urban growth pattern may be sto- 
chastically determined, with chance working on the side of the largest 
centers and in keeping with Zipf’s generalized Paretian, or rank-size, 
““the-higher-the-fewer rule.” Here we may not have a causal mechanism 
operative, since, as M. G. Kendall (21) notes, ““chance can mimic choice,” 
nor do we have simple, unlagged cause-effect relationships (22). There 
could, of course, be something like G. Myrdal’s cumulative causation at 
work, or perhaps a cumulative process somewhat analogous to that described 
by W. J. Baumol in his “theory of cumulative deterioration” (2). 

What is of immediate concern, however, is whether the mechanism at 
work produces an optimum distribution of activities in space and of popu- 
lation among cities. The outcome, whether good or bad, is almost irre- 
versible, underpinned as it is by fixed capital, special interests, inertia, 
subsidies, and so on. That the outcome is optimal is to be doubted despite 
the clamor of hyperurbanists. They forget that vulnerability to attack by 
missile and from the air is positively associated with population concentra- 
tion. It is essential that one take into account all costs as well as all benefits 
associated with large-city expansion, so remindful of the growth of polyp 
colonies; only then is the marginal net effect ascertainable. Excessive con- 
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centration of population in large cities not only tends to dissipate gemein- 
schaftliche ties, and generate alienation; it is also inimical to individual 
political and consumer sovereignty. Mathematically, the larger the city, the 
smaller is the relative size of the resolute minority that could rule it (28). 
Politically and psychologically, the larger the city, the weaker tends to be 
the belief of the voter that he can do anything to influence the ruling camarilla 
and improve his community. Finally, as political power is channeled into 
the hands of city-ruling minorities, the taxing power of the central govern- 
ment tends to be placed increasingly at the disposal of these minorities and 
perhaps in keeping with what one may call the Augustus Caesar principle 
of public finance. (You will recall Seutonius’s account. Caesar once con- 
sidered discontinuing the practice of distributing free grain, but he decided 
against it even though it was injuring Italian agriculture. “I did not carry out 
my purpose,” he said, “because I felt sure that the practice would one day 
be renewed by someone ambitious of popular favor.”’) 

While notable contributions have been made to the economic analysis of 
fertility (3, 12), the explanation of its short-run behavior has not yet been 
made as economic as possible, nor have the actual and the potential feed- 
back connections of household with economy been adequately identified 
and explored. If one allows for random variables and treats certain fertility- 
affecting elements (religious and other values, rural-urban and educational 
differences) as short-run constants, one should be able to explain changes 
in gross reproduction in terms of changes in price structure and opportunity 
costs and of movements along curves of demand for children and of shifts of 
both these curves and curves representing costs of children. For a change in 
fertility reflects the response, usually lagged, of actual and potential house- 
holds to changes in (a) the prices and character of alternatives to children, 
and (b) the benefits anticipated to be derivable from children and/or changes 
in the input costs of children, together with additions (subtractions) in costs 
associated with changes in family economic status. It must be assumed, of 
course, that fertility is easily controlled. This assumption is quite tenable in 
advanced countries, now that earlier contraceptive methods, including the 
unreliable ‘‘safe-period’’—in Spain children who owe their existence to 
failure of this method are eponymously described as Oginitos after the 
method’s discoverer (New Leader, Sept. 13, 1965, p. 7)—have been sup- 
plemented by contraceptive pills and cheap, effective intrauterine devices. 
It is essential also that the analyst view the child as the partial analogue of 
both a consumer’s and a producer’s durable good. Then the analytical as 
well as the empirical problem becomes one of isolating the determinants 
that affect the demand for, and the supply of, children at household levels, 
and thus give rise, along with household interdependence, to aggregate 
demand and supply functions. 

The demand for children is not quite parallel, however, to that for ordinary 
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durable goods. The relevant time interval is too long to permit a household 
to test ex ante expectations respecting children by ex post experience. No 
one can foresee what the genetic grab bag will bring forth, probably a useful 
citizen, possibly a genius, perhaps a hooligan or a cretin, but by then cor- 
rective response may no longer be possible. There is less uncertainty, of 
course, on the supply side. Most direct costs are fairly predictable, and op- 
tional additional costs need not be incurred unless they fall short of the pro- 
spective benefits. Less predictable is the impact of trade and longer cycles, 
or of increases in unemployment consequent upon upswings in the relative 
number of young job-seekers, cobweb-like sequels to earlier upsurges of 
births (12). Less predictable also, especially in a modern demand-oriented 
economy, is the response over time of a household to its increasing access 
to durable goods and imperfectly foreseen complements thereto. For in this 
sector of consumption the income elasticity of demand can easily rise above 
unity and, if this rise is widespread enough, divert income from support 
of procreation to purchase of durable products and complements. The full 
significance of the emergence of durable goods for reproductive and other 
activities has yet to be analyzed adequately. Indeed, the Ford Foundation 
might fund a project permitting a corporate body of social scientists to follow 
through life a representative cohort, or better still a sequence of cohorts 
chosen at (say) 10-year intervals, and ascertain how and why patterns of 
expenditure change and with it fertility and related behavior. 

Underdeveloped countries, United Nations demographers find, differ 
from developed in respect of both fertility and indices of modernization. 
Gross reproduction is below 2 in all developed countries, and above 2 in the 
underdeveloped world which includes nearly all African, Asian, and Latin 
American countries. Within the modern world there is no correlation be- 
tween variation in indicators of modernization and variation in fertility; and 
within the underdeveloped world there is only slight correlation. The data 
do suggest, however, that there exists a threshold, or a set of thresholds, 
movement beyond which by indicators of modernization is quite likely to be 
accompanied by a perceptible downward movement of fertility, though not 
by one immediately adequate to offset falling mortality. 

Convincing evidence of a widespread, imminent, and pronounced decline 
of fertility and natural increase remains to be uncovered. The United Na- 
tions reports: “the launching of new countries upon the transition from high 
to low fertility seems to have been temporarily halted.”” The evidence re- 
veals no continuing inverse relation between population density and fer- 
tility in keeping with the logistic theory; only a mildly inverse relation is 
found in both the developed and the underdeveloped world. The pressure 
of numbers upon family resources generated by the decline of infant and 
child mortality has not yet widely reduced births per mother. Governments 
not only show little awareness of the urgency of the population problem; 
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they even cushion the incidence of child-rearing costs on responsible 
parents. The Economic and Social Council of the United Nations, together 
with individual countries, has sanctioned making contraceptive assistance 
internationally available, but governments have provided little incentive 
thereto (36). 

The economic implications of United Nations studies of fertility and 
population growth are at least fourfold. First, for a number of decades popu- 
lation growth will absorb large amounts of physical and personal capital 
that might otherwise have been used to elevate per capita income. For ex- 
ample, ceteris paribus, per capita income can grow at least one percentage 
point more per year, given a zero instead of a two-per-cent-per-year rate of 
population growth. Second, little explanatory insight is provided by eco- 
nomic models which merely suggest that income will permanently outstrip 
numbers, but which are unequipped with feedback mechanisms that produce 
at least limited downward movements of fertility. It is necessary to show 
that movements of income generate even greater relative demands for pres- 
ent and future goods, services, and leisure; that elasticity of consumption 
expectations exceeds elasticity of income expectations. Then, if the standard 
of life rose ratchet-like, but always guarded against decline by pawl-like 
acquired tastes, one might count upon the retention of internalized stan- 
dards. Third, the apparent existence of a set of interrelated thresholds sug- 
gests that international differences in shorter-run fertility-affecting con- 
stants are dissipatable through subjection to socioeconomic solvents. 
Fourth, even though these parametrical differences exist, it is certain that 
fertility can be greatly reduced, given availability of contraceptives, if having 
more than a stipulated number of children, say three, is economically penal- 
ized instead of subsidized as at present. That it would pay the governments 
of underdeveloped countries to reward those who curb their fertility has 
been demonstrated by Stephen Enke who estimates one dollar thus spent to 
be worth about $100 of other forms of aid (17). 


Ill. The Future 


Technology, prudence, and reason could generate a bright future. That 
it will be bright, however, is questionable, given an unfettered stork, to- 
gether with continuing escalation of submarginal man ina world of Freudian 
irresponsibility and distribution according to alleged need rather than 
demonstrated performance. Just as relative immunity of an organ’s cells to 
division and mutation causes that organ to age, so does the relative immunity 
of a society to rigorous selection tend to bring about its deterioration. It 
may be well, however, for one interpreting these portentous trends to recall 
what Samuel Johnson wrote in the preface to his dictionary about the proph- 
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ecies he had made earlier in his launching prospectus: “I... now begin to 
fear that I have indulged expectation which neither reason nor experience 
justify.”” Yet, mankind does appear to be at a demographic crossroads, along 
which weak homeostatic response under current conditions may not prop- 
erly direct man. Population growth still resembles too closely Newton’s 
“uniform motion in a straight line,” unrelieved by the prospective emergence 
of fertility-controlling “‘impressed forces.” 

Consider India. Down one of the crossroads could lie a sanguine future. 
For, as S. J. Patel suggests, the economic distance between India and 
present-day America might be bridged, though hardly in a half-century; the 
difference between Indian and American real agricultural output per capita 
could be removed in some 50 years; that in other sectors, in a longer period. 
Yet, as Coale and Hoover have shown, there can be little improvement in 
the average Indian’s lot if India persists down the road of population 
growth (26). 

More generally, to paraphrase President Kennedy’s warning against war: 
Unless man halts population growth, population growth will halt man. As 
matters stand, two demographic processes are bound to bedevil man in- 
creasingly and, if they are not soon resolved, will greatly diminish whatever 
prospect he has of establishing a society both peaceful and great, both moral 
and aesthetic. These two processes are continuing population growth in a 
finite world and increasing concentration of people in progressively larger 
megalopolitan centers. Progeny and space will have to be rationed much 
more effectively in the future than in the past. 

The more remote prospect is bleak while the immediate prospect, blurred 
by current income growth, is misleadingly hopeful. Population growth— 
demographic entropy —is dissipating man’s capacity for maneuver much as 
economic entropy is dissipating the utility locked up in depletable natural 
resources. After all, increase in number is an essentially irreversible process; 
men usually multiply, but they seldom dwindle as did avian, mammalian, 
and other species now extinct. Even in the United States should natural 
increase plus a prospective annual immigration of 350,000 long continue to 
increase population 1.0-1.5 per cent per year, our population, 325-350 mil- 
lion in 2010, would number 0.8-1.33 billion by 2100, and 1.5-2.8 billion 
(with perhaps one-fourth nonwhite) two centuries hence. Acres of land of 
all sorts per capita, probably still close to 5.5 in 2010, would continue to 
decline until there would hardly be space even for our national flower, the 
concrete cloverleaf. Aesthetic considerations of all sorts would be swamped 
by masses instead of by costs masquerading as pseudo-utility as at present. 
Even in the absence of strepitous poverty-mongers many would be con- 
scious of being poor. 

An even worse prospect obtains in the world at large. Between 1960 and 
2000, according to United Nations estimates, world population will grow 
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nearly twice as fast as in 1920-60—around 113 per cent to between 6 and 
7 billion. The proportion in the developed world will fall to around 22 per 
cent, since its numbers will grow only 61 per cent, or but two-fifths as fast 
as the population of the underdeveloped world which is expected to increase 
about 151 per cent. Should world population continue to grow about 2 per 
cent per year it would number 16-18 billion by 2050 and 43-50 billion by 
2100. Even if it should proceed only 1.5 per cent per year it would number 
13-15 billion by 2050 and 26-31 billion by 2100. Acres of all sorts per 
capita, still about 4.7 to 5.5 in 2000, will then have fallen to 0.6-1.25 by 
2100, and close to one-half of this amount will be unfit for habitation except 
by Lower Slobbovians. Man will have become essentially spaceless in a 
space age, unless competition for living space should accidentally transform 
the “ultimate deterrent” into the “ultimate detergent” and, as D. M. Heer 
estimates (in his After Nuclear Attack), destroy perhaps 30 per cent of the 
population, mostly in heavily urbanized areas. 

Given growth of the order suggested as likely in the absence of concerted 
efforts to limit numbers, food shortages would eventually develop despite 
schemes for deriving protein from coal and petroleum as well as subsistence 
from algae and other crude organic matter, or for supporting a man on 20 
well-cultivated square meters of soil. First, cultivable land is limited, though 
only about 7 per cent is used for nonfood crops, mainly fibers. In 1964 arable 
and permanent-crop land totaled about 3.6 billion acres; land in permanent 
meadows and pasture, about 6.2 billion acres; and land in forest, about 10 
billion acres. Just how much land in the two latter categories is convertible 
into crop land is indeterminate, though subject to exaggeration. It depends 
upon technology, upon mastery of cultivation in the tropics and in droughty 
and cold regions, upon land clearing and development, often a costly pro- 
cess, and upon adequacy of the water supply. From the gross amount of land 
so converted must be subtracted land blotted out of agriculture by creeping 
concrete, construction, city growth, etc., which in the United States has 
amounted to one-half acre or more per inhabitant added to the urban 
population. 

Second, though average yield per acre could prove capable of 300 or 
more per cent increase, crop yield per acre is limited. Yield increases are 
promising, of course. After all, ‘“‘over a large part of the world today agri- 
cultural productivity is now the same as, or even inferior to, what it was in 
the leading civilized communities 2,000 years ago” (9, p. 78). Yields per 
acre vary widely; thus Japan produces roughly 3-4 times as much rice per 
acre as do South and Southeast Asian lands. This variation is associated 
mainly with variation in input of fertilizer, addition of a kilogram of which 
may increase grain output about 10 kilograms, given suitable methods of 
cultivation. Developed countries use 5 times as much fertilizer per acre as 
do the underdeveloped: Europe uses about 20 times as much as do Africa 
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and Asia and 9g times as much as does Latin America; Japan uses over 100 
times as much as do India and Pakistan. 

In many if not most underdeveloped countries pre-takeoff conditions 
essential to the great upsurges in yields experienced in the United States, 
Britain, and Japan have not yet been established (5). Nor are they soon 
likely to be established, given excessive population growth and heightened 
barriers to the detraditionalizing of agriculture. Yet, as James Bonner shows, 
even if a takeoff is experienced, it cannot carry average production per acre 
above the limits ‘‘determined by the factors that regulate photosynthetic 
efficiency” and ‘‘being approached today ... in parts of Japan, of Western 
Europe, and of the United States” (4, p. 14) (5). Within limits, of course, the 
amount of nutrient supplied per acre can be augmented through recourse 
to higher-yield crops (e.g., soya beans). 

The future of the food problem may be stated simply. Suppose we in- 
crease world output 700 per cent by doubling crop acreage and quadrupling 
yields. World population would catch up with this increase in about 107 
years, given an annual growth rate of 2 per cent, and in about 140 years, 
given a 1.5 per cent rate. Trebling crop acreage would add perhaps a quarter 
to the above output, but only about one-tenth to the years of grace. Ratio- 
nalization of fisheries would not change the data significantly. Augmentation 
of the food supply in the measure indicated is unlikely. This is not one world; 
requisite knowledge and its necessary complements are not likely to be 
imported and assimilated rapidly in backward lands; nor will progressive 
lands have incentive to export food, mainly cereal (of which about 5 per 
cent net is redistributed by international commerce) to exchange-short 
countries. 

Turning from land, the principal source of man’s food and the sole source 
of his living space, to water and minerals, the other primary ingredients of 
man’s material well-being, one encounters limitations parallel to those of 
land. A precise measure of these limitations is not available. It depends on 
rates of consumption which are rising, upon actual and exploitable reserves 
which remain underinventoried, and upon man’s ability to develop sub- 
stitutes for current sources. Even so, the outlook is not as promising as our 
Indian Summer natural-resource experts would have it. Consider water, 
long the economist’s standard exemplar of a free good. We Americans use 
in all forms over 370 billion gallons of water per day and by 2000 we shall 
require 900 billion gallons, which probably can be provided out of the 700 
billion available of the 1,200 billion that daily flow to the sea (40). This 
amount, together with what is otherwise required and used of an average 
daily rainfall of about 5 trillion gallons, will not suffice beyond the present 
century. Then we shall have to reduce our average consumption, so im- 
bedded in our mode of living, since it is improbable that desalination of sea 
water can add greatly to our supply of appropriately situated water. 
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The long-run availability of large-volume materials (e.g., steel, aluminum, 
concrete, ceramics, glass), together with our ability to cope with shortages 
of special small-volume materials, depends, as F. G. Tryon (15, pp. 136-38) 
suggested 40 years ago, upon man’s ability to produce and appropriately 
distribute cheap energy. Under present conditions and at prospective use 
rates, the world’s exploitable reserves of a number of minerals will last less 
than a century. Aluminum and iron would last 4 centuries at recent use rates, 
and the key fertilizers, potassium and phosphorus, much longer. The World 
Power Conference of 1962 put economically exploitable coal reserves at 
3.5 trillion tons, enough for 800 years at current annual world consumption 
rates (about 4.4 billion tons in 1960) and 100 years at American rates. Other 
fossil fuels will last only into the next century. Water power could supply 
the equivalent of 2.5 billion tons of coal per year, or less than half current 
world energy consumption. Given breeder reactors, usable uranium might 
come close to supplying as much energy as current mineral or fossil fuel 
reserves; and low grade thorium could supply 10-20 times as much. Fusion, 
when it becomes manageable, could make the supply of energy virtually 
inexhaustible, even in the absence of tidal, solar, geothermic, and related 
sources (27) (33, pp. 74-97). In short, given the cheap energy likely to be 
available, shortage of space, land, and water rather than of minerals would 
check the growth of population and living standards. Limits will be imposed 
also, of course, by unavoidable shortages of skilled personnel. Even given 
requisite natural talents, we cannot long increase skilled manpower faster 
than population; otherwise the whole of the labor force will be transformed 
into economists, engineers, physicians, and other categories of skilled man- 
power, and none will be left to minister to other wants. 

I have just been concentrating upon what exponential growth can do ina 
finite environment, upon a growth process which, as Coale reports (11, 
p. 36), within 65 centuries and in the absence of environmental limits, could 
generate “‘a solid sphere of live bodies expanding with a radial velocity that, 
neglecting relativity, would equal the velocity of light.”” Let me now recall 
that second process operative in our world of shrinking space, a process to 
which man must respond even as the ratio of suitably situated space to 
population declines. I refer to that seemingly stochastic process which is 
concentrating an ever larger fraction of the world’s population within the 
confines of a small number of megalopolises or human rabbit warrens. This 
process accentuates the adverse externalities associated with population 
growth and, as has been suggested, may produce unfavorable political 
effects as well as frustrate the demand for living space which tends to rise 
with income. But let me turn to solutions. 

Curbing population growth could prove easy in modern nations, given cur- 
rent contraceptive methods and knowledge thereof. It is necessary only to 
alter the terms of trade between gross increments to the population and 
alternative uses of the inputs involved. In essence, this might entail holding 
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each couple responsible for all or most costs, visible and invisible, direct 
and indirect, of reproducing and rearing children, in keeping with at least 
minimal standards prescribed by the state. Should the number of births still 
be too large, excise taxes could be imposed upon higher-order children and 
upon child-oriented products and services, while if births were too few, 
these products and services could be cheapened through use of subsidies. 

Control of megalopolitanization and the redirection of urban growth are 
achievable through use of taxation, penalties, and constraints. Initially, how- 
ever, much more study needs to be made of longitudinal and cross-sectional 
relations between variation in city size and marginal cost-benefit ratios 
under essentially comparable conditions. 

As matters stand, the longer-run prospect is definitely Malthusian, with 
man sitting on a demographic time bomb into which legislators, and others, 
here and abroad, continue to shovel combustibles. Yet there may be grounds 
for conditional optimism. Not only can economists devote to the population 
question more attention than they gave it in the past 80 years when they 
devoted only about 1-1.5 per cent of their articles to population,! but there 
are many more economists to do the job. Today more economists are prac- 
ticing than lived and died in the past four thousand years, and their number 
is growing even faster than the world’s population. 
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Was Malthus Right? 


“If | had confined myself merely to general views, I could have 
intrenched myself in an impregnable fortress.’ — Malthus, 
Essay, 2nd edition, preface 


The title of this paper embraces two sets of questions, one pertaining to 
Malthus’ theoretical structure, the other to its empirical plausibility. This 
paper is more concerned with the latter than with the former set of questions. 
For expositive convenience we may say that Malthus’ Essay was dominated 
by two propositions: (a) that population elasticity commonly though not 
necessarily approximated unity;' and (b) that the augmentability of the sup- 
ply of product or income was limited and subject to diminution at the margin. 

This paper is concerned mainly with the second proposition. After dis- 
cussing Malthus’ conception of the problem and the roles of limitational 
factors and checks, I review the present status of food-supply prospects, 
the primary limiting factor in Malthus’ scheme. The first proposition, as I 
have stated it, may misrepresent Malthus’ view somewhat, since his basic 
proposition was that man has a great capacity to multiply in the absence of 
checks. His model of the determinants of fertility was incomplete, however, 
and overestimated population elasticity in some circumstances, in part 
perhaps because he underestimated so markedly the prospective increase 
in aggregate output and the changes in the economic environment to which 
man must adjust. While some of his statistical analysis was defective, in 
part because such analysis was not his primary interest, his basic arguments 
were unaffected thereby.’ 

Much of the criticism directed against Malthus’ theory is, as Antony Flew 
shows, misleading or beside the point. Correction of his modes of statement 
makes inapplicable a number of the criticisms to which Malthus’ presenta- 
tion is subject. He is asking about population, much as Newton asked about 
the motion of bodies, why and how it happens that population grows less 
rapidly than it could if unchecked, given its enormous power of increase. It 
followed, of course, as Flew points out, that it is “preposterous to assert or 
assume that every (married) couple has a right to produce as many children 
as they wish, regardless of what others may be doing or want to do, and that 


1. That is, dPO/dOP approximates unity where P denotes population and O national income 
or net product. Population growth oscillated about subsistence, rising when income exceeded 
subsistence, and becoming negative when income fell below subsistence. See Malthus, Essay 
on the Principle of Population (London: Ward, Lock, and Co., 1890), Bk. I, chap. 2, p. 11. 

2. See Kingsley Davis, ““Malthus and the Theory of Population,” in P. F. Lazarsfeld and 
Morris Rosenberg, eds., The Language of Social Research (Glencoe: Free Press, 1955), pp. 
540-53; and (with Judith Blake), “Social Structure and Fertility: An Analytical Framework,” 
Economic Development and Cultural Change, April 1956, pp. 211-235; R. R. Kuczynski, The 
Measurement of Population Growth (New York: Oxford University Press, 1936); also Kings- 
ley Davis, “The Theory of Change and Response in Modern Demographic History,’ Popula- 
tion Index, October 1963, pp. 345-366. 
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all these children will have a right to support in childhood and as adults to 
earn a living, to marry and to have a similarly unrestricted right to produce 
children with similar rights in their turn.’ It does not follow, however, that 
Malthus gave an adequate explanation of the behavior of fertility. 


I. Outline of Malthus’ Conception of the Problem 


Recognizing that the “power of increase in plants and animals” was 
‘prodigious’ and that man’s biotic potential,’ now at about 5 per cent, was 
in the neighborhood of 3 per cent, he believed this rate needed to be greatly 
reduced; otherwise mortality would rise until the rate of natural increase 
was brought down to the level of increase in the food supply, or, better still, 
the means of existence. Presumably, he wanted to see established a set of 
institutional commitments which, together with the set of expectations 
inculcated in the individual would function as a kind of homeostat, prompt- 
ing the individual to limit his family size sufficiently to bring his standard of 


3.See Flew, “The Structure of Malthus’ Population Theory,” Australasian Journal of 
Philosophy, May 1957, pp. 1-20, esp. 16-19; on fertility see Section III below. Attention may 
be called to three essays which translate Malthus’ theory into economic theory: A. T. Peacock, 
“Theory of Population and Modern Economic Analysis,” Population Studies, November 
1952, pp. 114-122; J. E. Moes, “A Dynamic Interpretation of Malthus’ Principle of Popula- 
tion,” Kyklos, XI, Fasc. 1, 1958, pp. 58-80; Ryoshin Minami, “An Analysis of Malthus’ The- 
ory,” Journal of Economic Behavior, April 1961, pp. 53-63. See also P. A. Samuelson, 
Foundations of Economic Analysis (Cambridge: Harvard University Press, 1948), p. 296. 

4. Malthus’ argument is stated tersely in his contribution to the Supplement of the Encyclo- 
pedia, also published separately in 1830 as A Summary View of the Principle of Population and 
reprinted in D. V. Glass, ed., Introduction to Malthus (London: Watts and Co., 1953). See 
ibid., pp. 121-122; Malthus, Essay on the Principle of Population, Bk. I, chaps. 1-2, Bk. III, 
chap. 14. The extent of the power of unimpeded increase has often been stressed. Thus ‘“‘the 
progeny of a single spherical cell, 1 uw in diameter, would produce a mass of the radius of the 
Earth in 3 or 4 days provided that all survived.” K. Rankama and T. G. Sahama, Geochemistry 
(Chicago: University of Chicago Press, 1950), p. 338. See also W. I. Vernadsky, “Problems 
of Biogeochemistry” in Transactions of the Connecticut Academy of Arts and Sciences 
XXXV, 1944, p. 498, where it is estimated that elephants, whose ‘speed of colonization is less 
than 10‘ times that for the bacterium,” could people the earth in 1000-1100 years. See also 
A. J. Coale’s observation that “in about 6,500 years, if current growth continues, the descend- 
ants of the present world would form a solid sphere of live bodies expanding with a radial 
velocity that, neglecting relativity, would equal the velocity of light.” See “Increase in Expec- 
tation of Life and Population Growth,” in L. Henry and W. Winkler, eds., /nternational Popu- 
lation Congress (Vienna: Christopher Reisser’s Sohne, 1959), p. 36. 

5. By biotic potential is meant the inherent rate of growth of a population in a logistic model 
at t= 0. E.g., see R. Pearl, Medical Biometry and Statistics (Philadelphia: Saunders, 1941), 
p. 461. J. Bourgeois-Pichat’s calculations suggest a maximum of about 5 per cent. See United 
Nations, The Aging of Populations and Its Economic and Social Implications, Population 
Studies No. 26 (New York: United Nations, 1956), p. 27. The so-called law of Malthus is 
sometimes written as if the rate of growth v is constant and the size of a population N at time 
tis N(O)e". But if v is inversely related to the size of the population, v = vy(1 — N/a) where vy 
and a are constants, and the solution to the corresponding differential equation dN/dt=v,N(1 — 
N/a) is the “logistic” law of Verhulst and Pearl and Reed. See M. G. Kendall, ““Stochastic 
Processes and Population Growth,” Journal of the Royal Statistical Society, Series B, X1, 
1949, pp. 230-264, esp. pp. 231-232, also 244-245. See note 12 below. 
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life to a suitable level and thereafter at least maintain this level. Action along 
these lines, he believed, could reduce population elasticity below unity.® 

Malthus opposed recourse to contraception, however. Indeed, he believed 
that if man’s fertility could be easily controlled, indolence and underpopu- 
lation would result.’ Malthus therefore recommended that marriage be de- 
ferred until the ages of 27 or 28. This arrangement is theoretically capable 
of reducing fertility notably. J. W. Leasure estimates that in Bolivia raising 
the singulate age at marriage from 22.5 to 27.2 years, with the proportion 
single at age 50 unchanged at 11.1 per cent, would reduce the Net Reproduc- 
tion Rate (NRR) by 25 per cent and the birth rate from 41 to 30. In Turkey 
raising the singulate age at marriage from 19.7 to 27.2 years would reduce 
the NRR by 35 per cent and the birth rate from 50 to 33. It is doubtful if 
Malthus’ recommendation could have been made both effective and entirely 
uncompensated by a rise in illegitimate natality. In Western Europe in 
1900-1950 Changes in marriage patterns “‘accounted for only an estimated 
12-15 per cent of the total decline in fertility.”” Today in Turkey, even if 
marriage were deferred as assumed, natural increase would still be 2 per 
cent per year, about double the rate in Malthus’ day and a serious hindrance 
to development.*® 

Malthus’ emphasis upon the need to establish or strengthen what I called 
a homeostatic set of arrangements and expectations flowed from: (a) his 
apparent belief that only if fertility could be easily controlled would it be 
held down in the absence of such arrangements;’ and (b) his hypothesis that 
produce tended to grow at a decreasing rate—1/n where n denoted the ag- 
gregate of produce, and the period to which 1/n referred was typically 20-25 
years, or the period in which a population could double in the absence of 
checks. His mode of expression, however, obscured the conduct-determin- 
ing significance of the indicator of subsistence to which a population ad- 
justed. 

We may illustrate the problem by dividing the population P of a crowded 
closed economy based on land and labor into P, and P,,, and the labor force 
L, a fixed percentage of P, into L, and L,, where the subscripts x and y 
signify agricultural and non-agricultural. Let Y, and Y, designate the in- 
comes of P, and P,,, with their sum Y corresponding in value terms to net 
output O. If f(x) denotes the output of agricultural labor L,, cultivation will 
be carried to the point where its marginal product f’ (x) coincides with the 
minimal required “subsistence” income s. The income, in produce, of 

6. Essay, pp. 529-531. 540-544. 

7. Essay, Bk. 1V, chap. 1; Glass, op. cit., pp. 25-54. 

8. This paragraph summarizes Leasure’s findings in “Malthus, Marriage and Multiplication,” 
Milbank Memorial Fund Quarterly, Part 1, October 1963, pp. 419-435. 

g. Essay, Bk. II], chap. 14. While he pointed to the operation of the preventive check in some 
countries (e.g., Norway), he commonly associated a cessation of population growth, or a de- 


cline in numbers, with a decline in the flow of subsistence (e.g., American Indians, South Sea 
Islands) rather than with checks immediately operative. 
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agricultural labor = L,f'(x) while the residuum R imputable to land = 
L, (f [(x)/x — f' (x)]. All of R passes into the hands of P,, which includes 
landowners, and so does a small fraction of L,.f' (x) which is exchanged for 
a portion of the output f(y) of the non-agricultural labor force L,. Upon 
completion of the transactions the average incomes of P, and P,, are Y,/P, 
and Y,/P,, with the former approximating s and falling below Y,/P,. We 
thus have an income structure consisting of two sets of incomes, with one 
set at the subsistence level, by definition, and the other embracing incomes 
at various levels ranging upward from s, only some of which are high enough 
to permit population growth in addition to population replacements. If this 
structure,'® as just described, is represented by a single value v, this value 
remains high enough to permit some population growth. If, however, v de- 
clines enough, population growth will cease, either because each socio- 
economic group just replaces itself, or because the positive growth of some 
groups is offset by negative growth in others. Malthus did not employ the 
concept of income structure, though he envisaged a kind of pyramid of 
incomes, only some of which permitted population growth in then well- 
settled countries. 

It may be noted parenthetically that if population grew at the same rate 
1/n as the food supply vn in his arithmetical ratio model, it would grow at a 
decreasing rate as in a logistic model. The growth patterns of the two models 
differ, however; in Malthus’s model the increments are of constant absolute 
magnitude whereas in the logistic the increments increase in magnitude to a 
peak and then decline, tracing out a bell-shaped incremental curve. Ad- 
justment of voluntary control of numbers to Malthus’ arithmetical-ratio 
model would require, so he believed, a diffusion of ‘‘middle class” values.!! 
He did not, however, suggest a model summarizing the probable path of 
diffusion of these values, a path implicit in the logistic model to which his 
work gave rise.'” 


II. Elasticity of Output 


Were all inputs so abundant that the price of each was null or zero there 
would be no economic problem. It is only as the prices of inputs become 
positive that the economic problem becomes manifest and with it, in respect 
of resources quite inelastic in supply, declines in outputs of variable agents 


10. H. Leibenstein uses the term “income structure” to denote a range of incomes, by socio- 
economic income groups, which may just suffice for population replacement by each group. 
See his A Theory of Economic-Demographic Development (Princeton: Princeton University 
Press, 1954), pp. 12-13. 

11. Essay, Bk. 1V, chap. 13, pp. 535-37. also chap. 14, pp. 543-544. 

12. Let C denote the fraction of the population with middle-class values who regulate family 
size and N the fraction which do not; then C + N = 1. These values are communicated from 
members of C to some members of N. Suppose the members of the entire population C + N 
interact at random: then some members of C will interact with some members of N and com- 
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and the emergence of economic rents. Were there few or no inputs of very 
low or even zero elasticity of supply—that is, were there no limitational 
factors—there would be no population problem in the sense Malthus en- 
visaged it but instead constant returns. While there might, of course, be no 
manifestation of this problem at time f¢, and yet, given population growth, 
a manifestation scheduled to emerge at time ¢,, Malthus found much evi- 
dence of it already in his day (i.e., ¢,). The demand for the services of limi- 
tational factors being mainly a derived demand, we may consider the 
operation of limitational factors at the consumer as well as the producer 
level. 

The components of a household budget consist in part (as do components 
of somewhat parallel activities not included in household budgets)!’ of 
inputs of very scarce factors. Suppose a household budget embraces six 
components, or categories of goods serving given wants, A, B, C, D, E, F, 
embodying, respectively, significant quantities of a, b, c, d, e, f.4 If the 
demand curve for A rises and the supply of a is inelastic, the price of A will 
rise relatively to the prices of B-F. A substitution effect will be set up 
against A. Moreover, cheaper forms of A will tend to displace dearer forms. 
For example, if A assumes two forms, A, and A,, and a unit of A, embodies 
less a than does a unit of A,, the latter will be partially displaced by the 
former and a will be less scarce than it otherwise would have been. This 
type of substitution is evident in national diets; thus when land is abundant 
(scarce) diets include much (little) meat.!° Consumers of A, however, may 
resist a heavy substitution of A, and A, even though A, is comparably 


municate the values in question. No change in value composition is produced by members of 
C or N who communicate only with their own kind. The increment to C is then represented by 
the middle term in C? + 2CN + N°. Then the proportion that C will bear to C + WN at any time 
tis C,/(C, + N,e “‘) where the subscript o denotes the starting time and e and K are constants. 
It is here supposed, of course, that increments to C are proportional to communication between 
C and N. This model is that of Stuart C. Dodd, ““Sociomatrices and Levels of Interaction,” 
Sociometry, May—August 1951, pp. 237-248, esp. pp. 244-46. Minami has indicated, how- 
ever, how one may proceed to deduce a logistic curve from Malthus’ abstract reasoning, op. cit., 
pp. 57-60. See also note 5 above. 

13. E.g., see H. B. Chenery and P. G. Clark, Interindustry Economics (New York: Wiley, 
1959), chaps. 2, 8. 

14. This illustration is unduly simple, of course, since many goods embody a number of 
quite scarce inputs. For example, the proportion of certain kinds of inputs absorbed by the auto- 
motive industry ranges from 12.8 per cent of the U.S. output of copper to 75 per cent of that 
of plate glass. Fortune, June 1965, p. 137. 

15. E.g., the pounds of protein produced per acre range from 500 for soybeans through 200 
for corn and wheat to 45 for beef. See Paul Weiss, Renewable Resources (Washington, D.C.: 
National Academy of Sciences, Publication 1000-A, 1962), p. 116. Presumably the levels can 
be raised, but the proportions cannot be greatly altered. Nevertheless, consumers may still 
prefer beef or even corn to soybeans. For a full account of the two-level substitution process 
see my ‘Aspects of the Economy of Population Growth,” Southern Economic Journal, Oc- 
tober 1947. pp. 124-137. 
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nutritious.'® Or they may resist substitutions within B-F and between A and 
B-F. \f the budget of purchasing power is limited in the case of most or all 
households, and the prices of the components rise, exhaustion of the known 
and acceptable substitution possibilities imposes on younger households 
the need to limit family size. Enlargement of the budget produces an op- 
posite effect; new components are added and there is some shift to new 
components of better quality.'? Any one, or a set, of these new components 
can become a reproduction-limiting factor if it should become scarce, ex- 
pensive, and hard to replace. 

It is at the production level, the level where a-f are used, that the restric- 
tive influence of limitational factors first becomes manifest. For, in propor- 
tion as a or b is limited in supply, so are A and B limited in availability. 
Indeed, the pace of growth of any output is set by that ““needed component” 
of this output which is itself ‘‘of slowest growth.’’!* This needed component 
can be anything essential to growth for which a substitute cannot be found;'” 
while it normally exists in the environment external to that which is growing, 
it may be a product of the growth process itself.?° This limitational factor 
can be time itself; thus the utility or serviceability which the consumer 
derives from consumables is a function of leisure time which, as a comple- 
ment to consumables in final consumption processes, absorbs time that 


16. Around 1800 an Irishman’s daily diet consisted only of 10 pounds of potatoes and a pint 
of milk; yet this supplied an adequacy, by modern standards, of all he needed but Vitamin A 
which fell short by two thirds. See T. W. Schultz, Economic Organization of Agriculture 
(New York: McGraw-Hill, 1953), pp. 89-90. Great economies are achievable in diets, some- 
times with the assistance of computers. See ibid., chap. 6; also Robert Dorfman et al., Linear 
Programming and Economic Analysis (New York: McGraw-Hill, 1958), pp. 9-31. Even so, 
only the pressure of want wins many adherents to cheap diets. 

17. E.g., U.S. Department of Labor, How American Buying Habits Change (Washington, 
D.C.: U.S. Government Printing Office, n.d., c. 1959); Ruth Mack, ““Trends in American Con- 
sumption and Aspiration to Consume,” American Economic Review, May 1956, pp. 55-68. 

18. Dorfman et al., op. cit., p. 281. Justus von Liebig in 1855 restated the law of the minimum, 
originally suggested by Carl Springle in 1839, in terms of a static conception of soils: ““The 
productivity of a field is in direct relation to the necessary constituent contained in the soil in 
the smallest amount.”’ See W. J. Spillman and Emil Lang, The Law of Diminishing Returns 
(New York: World Book Co., 1924), p.89, and critique at pp. 119ff. See also A. J. Lotka, Ele- 
ments of Physical Biology (Baltimore: Williams and Wilkins, 1925), pp. 97, 212-213: Schultz, 
op. cit., pp. 142-143, U.S.D.A., Yearbook of Agriculture (Washington, D.C.: U.S.D.A., 
1957), pp. 165-171, on soils and soil fertility. 

19. Cf. A. Guha, “Scarcity of Resources as a Limit to Output,” Review of Economic Studies, 
February 1963, pp. 37-42. 

20. E.g., “the increasing ‘self-shadowing’”’ that accompanies plant growth. Spillman and 
Lang, op. cit., p. 121. The “yield of algae per unit area increases directly with the loading of 
organic matter per unit area until light becomes limiting.”” See H. B. Gotaas er al., ““Photo- 
synthetic Reclamation of Organic Wastes,” Scientific Monthly, December 1954, p. 376. 
Somewhat parallel is the shrinkage in prey and perhaps in predator population consequent 
upon prior over-predation, overfishing, overfarming, etc. See also on the impact of man-made 
environmental change, René Dubos, “Logic and Choices in Science,” Proceedings of the 
American Philosophical Society, October 1963, pp. 365-374, esp. 371ff. 
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might have been devoted to production as such and thus sets limits to 
production. The limitational factor may be types of skill,?' key links in food 
chains,”* types of organic raw materials (e.g., wood), types of inorganic 
materials, energy sources, agricultural land, suitably situated non-agri- 
cultural land, utilizable water, utilizable air, space as such, channels and 
channel capacity for radio, television, and other modes of communication, 
ceilings upon realizable speeds, acceleration of processes, and so on.” 

With every limitational or bottleneck factor a time dimension may be 
associated. For some obstacles are absolute, and some may be overcome, 
at least until absolute barriers are reached, or, more likely, barriers deemed 
too expensive to warrant surmounting. Some may be overcome at con- 
stant or increasing rates, at least within limits, and some, as Hornell Hart’s 
many studies suggest, at decreasing rates of the sort implicit in S-shaped 
growth curves. In many instances, the overcoming process is marked by 
rising costs in the short-run, though technical progress continually lowers 
the rising cost function and thus prevents much change in recorded real cost 
over periods of several or more decades.”4 

Bottleneck factors operate in two ways. They set limits to rates of flow 
achievable in activities (e.g., hydro-power, agriculture, fisheries, utilizable 
wild life) susceptible of continuous flow; and they condition the life pattern 
of the flow achievable in activities based upon depletable raw-material 
sources. The “limiting factor in the productivity of plants is the photo- 
synthetic efficiency with which the plant converts light energy to energy 
stored in plant material.””? The “upper limit of crop yield corresponds to 
conservation in plant material of the order of 2 to 5 per cent of the energy of 
the incident visible light, the exact figure depending upon the average in- 
tensity of the incident light.”” These limits are roughly approached only 
in parts of Japan, Western Europe, and the United States. They probably 
could be raised somewhat if increased conductivity of CO, could be bred 
into plants.2° As in agriculture, so in the fields of hydro-power, fisheries, 

21. See Norbert Wiener, Cybernetics (New York: Wiley, 1948), pp. 8-9, “If the difficulty 
of a physiological problem is mathematical in essence, ten physiologists ignorant of mathe- 
matics will get precisely as far as one physiologist ignorant of mathematics, and no further.” 
Ibid., p. 9. 

Be ae op. cit., pp. 176-84: idem., Théorie analytique des associations biologiques, Part I 
(Paris: Hermann et cie., 1934), pp. 35-45. 

23. For examples see Lotka, Elements, pp. 96-97, 179ff., 211-212, 222ff., 225, 276-279, 
292ff., 334: John R. Platt, “The Step to Man,” Science, August 6, 1965, pp. 607-613. 

24. See H. J. Barnett and C. Morse, Scarcity and Growth (Baltimore: Johns Hopkins Press, 
ae Bonner, “The Upper Limit of Crop Yield,” Science, CXXXVII, July 6, 1962, 
p. 11: also Harrison Brown et al., The Next Hundred Years (New York: Viking Press, 1957). 

26. Bonner, op. cit., p. 14, O. W. Wilcox related the upper yield limit to the nitrogen content 
of the dry substance of the plant species cultivated. He estimated that no plant species could 


utilize more than 318 pounds of nitrogen per acre. He reported yields as high as 20.9 per unit 
of the theoretical maximum had been attained only for sugar beets. ABC of Agrobiology (New 
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and utilizable wild life, upper limits are being attained only in certain 
areas. Continuation and augmentation of current use of depletable resources 
will exhaust current reserves of most of these in not many decades. It is 
quite possible, however, that fusion and fission, assisted by breeder reactors, 
can provide inexhaustible energy sources, and that these in turn may make 
available substitutes for all or most scarce resources.”’ 

Changes in what Lotka called parameters of state— topography, climate, 
oxygen and carbon dioxide content of the atmosphere, and so on—can shift 
the locus of limitational factors much as a change in technology can shift 
supply functions, or as an alteration of parameters changes the values of the 
coefficients which fix equilibrium.** Changes of this sort have taken place 
in the distant past and account for great changes in the abundance of life in 
the biosphere,”’ though the ‘‘mass of living matter” in the biosphere “has 
remained fairly constant.’’*° It is possible, for example, that continuation of 
the post-1900 increase in the carbon dioxide content of the biosphere can 
materially alter man’s habitat.*! It is also possible that changes in the param- 
eters which define the character of various species, especially man, can 
modify the locus of limitational factors.*” 

Malthus reasoned in terms of limitational factors though his reasoning 
was obscured by his use of an arithmetical ratio to represent plausibly the 


York: Norton, 1937), chaps. 13-15: idem., “Sugar Can Win the Race against World Hunger,” 
reprinted from Sugar, April 1949, and ““Why Some Crop Plants Yield More Than Others,” 
Science, July 9, 1948, pp. 38-39. Food yields could therefore be greatly increased by sub- 
stituting plants low in nitrogen content for those relatively high in nitrogen content. For 
criticism see Schultz, op. cit., pp. 142-143. 

27. Paul McGann, “Technological Progress and Minerals,” in Joseph J. Spengler, ed., 
Natural Resources and Economic Growth (Washington: Resources for the Future, 1961), 
Pp. 74-97, also my comments, pp. 294-303. See M. K. Hubbert, Energy Resources (Washing- 
ton, D. C.: National Academy of Sciences, 1962); Weiss, op. cit.: D. F. Frasché, Mineral 
Resources (Washington, D.C.: National Academy of Sciences, 1962); J. T. Madell, “Breeder 
Reactors,” Industrial Research, July 1965, pp. 58-63. 

28. Lotka, Elements, pp. 43-44, 300ff., 3 109ff. 

29. E.g., see L. V. Berkner and L. C. Marshall, ““The History of Oxygenic Concentration 
in the Earth’s Atmosphere,” in Chemical Reactions in the Atmosphere, Discussions of the 
Faraday Society, No. 37, 1964, pp. 122-141, esp. pp. 130-131, 133-39: M. N. Bramlette, 
“Massive Extinctions in Biota at the End of Mesozoic Time,” Science, June 25, 1965, pp. 
1696-1699: N. D. Newell, “Crises in the History of Life,” Scientific American, February 
1963, pp. 77-92. 

30. Vernadsky, “The Biosphere and the Noosphere,” loc. cit., p. 3. The mass is still in- 
creasing ‘towards a limit.” /bid. 

31. Rankama and Sahama, op. cit., pp. 545-548: Lotka, Elements, chap. 17: F. H. Day 
considers it “unlikely that human contributions” of CO, will “have much permanent geochemi- 
cal significance.” The Chemical Elements in Nature (London: George W. Harrap & Co., 
1963), chap. 13, esp. pp. 215-216. 

32. On the impact of parameter change, see Lotka, Elements, pp. 44-46. L. C. Eiseley points 
out that man’s capacity to survive, barring nuclear destruction, probably turns upon his avoid- 
ing excessive specialization, since it is always the unspecialized who become ascendant. “‘Is 
Man Here to Stay?” Scientific American, November 1950, pp. 52-55. 
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decrease in the marginal productivity of inputs. It is land, or shortage of land, 
that constituted Malthus’ fundamental limitational factor. Man’s power to 
increase “‘the means of his support” is “obviously limited by the scarcity 
of land—by the great natural barrenness of a very large part of the surface 
of the earth—and by its decreasing proportion of produce which must 
necessarily be obtained from the continued additions of capital to land 
already in cultivation.”’ Malthus mentions also the “diminishing and limited 
power of increasing the produce of the soil’? and “the want of room and 
nourishment” which is “the great check to the increase of plants and 
animals,” but he does not note that overfarming and overgrazing could pro- 
duce erosion and deplete soil fertility. The ultimate check, “‘want of food,’’** 
the main component of most household budgets, is traceable to want of land 
and the low elasticity of the productivity of land. He did not, however, take 
into account the high rate of use of land for non-agricultural purposes. 

That other wants than food might limit population is compatible with 
Malthus’ argument though not stressed by him. It was desirable that the 
budgets of workers include some conveniences and comforts, the elasticity 
of supply of which was greater than that of food.*4 Such addition could 
stimulate moral restraint, and in some instances, could cushion the impact 
of a crop shortage.** 

Malthus’ stress upon the low elasticity of the food supply probably was 
based upon general observation rather than upon the rising food costs and 
rent which must have influenced Ricardo.** Of course, had Malthus been 
fully aware of the general lowness of yields and the very limited improve- 
ment achieved, his pessimism would have been fortified.*” 

In Malthus’ day a notable change was taking place in the relative impor- 
tance of the sources upon which Englishmen drew for raw materials. A 


33.A Summary View, in Glass, op. cit., p. 122: also Essay, pp. 4-5, 7, 436-38. On limita- 
tional factors in general see my “Limitational Factors in Population Theory,” Kyklos, Vol. 
VII, Fasc. 3, 1954, pp. 227-243. On Malthus’s neglect of soil depletion, see Essay, Bk. I, 
chap. 8, on Africa; there is no reference to the adverse effect overcropping and overgrazing 
exercise upon the soil and its fertility. 

34. Essay, pp. 419-420. 

35. The use of “grain in making spirits” operated as a cushion because in times of crop 
failure grain could be diverted from this use to use as food. /bid., pp. 125-126; see also ibid., 
PP. 435-436. 

36. In England wheat yield per acre fell from 24 to 22 bushels between 1771 and 1812, 
with marginal land yielding only 8 bushels, or little more than the average of 9 for France in 
1789. See Colin Clark, The Conditions of Economic Progress, 2nd ed. (London: Macmillan, 
1951), pp. 225-27, and (with M. R. Haswell) The Economics of Subsistence Agriculture 
(London: Macmillan, 1964), pp. 95, 99. The rise in grain prices between the 1790's and 1812 
elevated agricultural rents and strengthened the impression that only high prices could evoke 
an adequate domestic supply of grain. See Kenneth Smith, The Malthusian Controversy 
(London: Routledge & Kegan Paul, 1951), pp. 82-85. 

37. ‘Over a large part of the world today, agricultural productivity is now the same as, or 
even inferior to, what it was in the leading civilized communities 2,000 years ago.”’ Clark 
and Haswell, op. cit., p. 78, also pp. 91-92, 105-107, 146-53 on income elasticity of demand 
for food. 
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shift was taking place from organic flow resources to inorganic stock re- 
sources, especially from wood to coal and iron and brick. Whence the de- 
pendence of industry upon agriculture, so much stressed by Quesnay and 
Smith, was somewhat relaxed. It was becoming possible to increase some 
sectors of the economy much more rapidly than ever before, by drawing on 
long accumulated inorganic reserves instead of on current organic flows 
of produce and wood in a land-short country with declining forests. The 
shift from organic to inorganic raw materials, together with the resulting 
greater concentration of activity, also reduced the relative input of trans- 
port, usually heavy in an agricultural economy.** If Malthus recognized the 
partial easing of the agricultural constraint upon industrial expansion and 
the possible release of landed resources to food production, he ignored it. 
After all, the elasticity of the food supply had not really been increased, 
nor had that of population fallen significantly enough. He did not even sug- 
gest, as Jevons would less than a half century later, that English industry 
was living on borrowed time, that a day would come when easily accessible 
mineral reserves would be exhausted. Malthus’ great concern remained 
the food supply: it stifled other concerns that might have risen within the 
context of the “population question.” We shall therefore disregard the role of 
natural resources other than food and examine the validity of Malthus’ 
view respecting the degree of adequacy of the prospective food supply. 
After all, as Simon Kuznets and others have shown, the present economic 
state of many underdeveloped countries remains inferior to England and 
Western Europe in Malthus’ day.*” 


III. Operation of Checks 


Much of Malthus’ Essay dealt with the operation of checks since checks 
constituted the response whereby the growth of population was kept in 
line with the growth of output. While the positive checks, other than in- 
fanticide and abortion, of which Malthus strongly disapproved, were essen- 
tially automatic, the preventive checks, together with abortion and infanti- 
cide, were essentially conscious and behavioral. They were responses to 
man’s numbers/habitat situation, or to his perception of the current and 
prospective status of this situation. He did not count upon overcrowding, 


38. E. A. Wrigley, “The Supply of Raw Materials in the Industrial Revolution,” Economic 
History Review, XV, No. 1, 1962, pp. 1-16, esp. 1-4. On transport in agricultural economies, 
see Clark and Haswell, op. cit., chap. 9; on changes in the composition of the labor force, 
Phyllis Deane and W. A. Cole, British Economic Growth 1688-1959 (Cambridge: University 
Press, 1962), chap. 4. 

39. Economic Growth and Structure (New York: Norton, 1965), pp. 176-193, and Kuznets’ 
essay in A. N. Agarwala and S. P. Singh, eds., The Economics of Underdevelopment (New 
York: Oxford University Press, 1963), pp. 137-153. See also Clark and Haswell, op. cit. 
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even in the animal world, to reduce fecundity.*” Deliberate action was 
indicated. He supposed the advantages of family limitation to be so great 
that, once fully apprehended by the individual, they were likely to prompt 
him to defer marriage until he could support a family in keeping with the 
household head’s station in life. Malthus thus reinvigorated a rule of perhaps 
medieval origin. Others seem to have believed that the benefits and the costs 
of excessive fertility were too widely diffused to insure appropriate action 
at the individual level. Such could have been J. S. Mill’s view when he in- 
dicated that Utopian ‘““Communism”’ was well-suited to curb population 
growth.*! 

Two misunderstandings have led to criticism of Malthus’ reasoning. 
Checks emerge because the rate of population growth R, exceeds or 
threatens to exceed the rate of growth of income R,,. It makes no difference 
whether R, is very low and/or falling so long as it is likely to fall short of 
R, in some measure. Malthus, as we saw, believed R, would usually be 
very low; whence even a low R, might generate check-exercising behavior 
which was directed to preserving a level of per capita income rather than a 
desired rate of increase of income. The rate of growth R,, that was developed 
in much of Europe and Europe overseas and later in Japan appreciably 
exceeded R,, however, and permitted a continuing rise in average income 
y and hence in the “objective”’ and the “subjective” standards of life and 
the spread between them.” Individuals in the populations of these countries 
were interested, therefore, not merely in preserving y but in preserving some 
rate of increase Ay/y. Accordingly, they resorted to abortion, deferment of 
marriage, contraceptive practices, celibacy, and occasionally even infanti- 
cide to keep R, sufficiently behind R,, especially when mortality began to 
fall and increase R,.** Malthus’ theory of the emergence of voluntary or 
preventive checks when R, threatens to outstrip R, and reduce (R, —R,)R, 
to a negligible magnitude belongs to the same set of theories as the modern 

40. See E. D. LeCren and M. W. Holdgate, eds., The Exploitation of Natural Populations 
(Oxford: Blackwell, 1962). 

41.‘‘Any augmentation of numbers which diminished the comfort or increased the toil 
of the mass, would then cause (which now it does not) immediate and unmistakable incon- 
venience to every individual in the association; inconvenience which could not then be imputed 
to the avarice of employers, or the unjust privileges of the rich.” Opinion could reprobate and, 
if necessary, repress “this or any other culpable self-indulgence at the expense of the com- 
munity. The Communistic scheme, instead of being peculiarly open to the objection drawn 
from the danger of overpopulation, has the recommendation of tending in an especial degree 
to the prevention of that evil.” Principles of Political Economy (1848), W. J. Ashley, ed. 
(New York, 1909), pp. 206-207. 

42. Here the term “objective” refers to actual patterns of consumption or want-satisfaction 
whereas the term “‘subjective’’ refers to the “objective” standard plus unsatisfied but actively 
desired latent wants which border on those satisfied and are or easily could become conduct 
determining. An increase in the spread between the two standards may produce a change in the 
composition of the objective standard, reduce fertility, increase the supply of effort, etc. 

43. Davis, “The Theory —,” loc. cit., pp. 345-366: see also A. Landry, La révolution demo- 
graphique (Paris: Librairie du Receuil Sirey, 1934), pp. 169-204. 
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one which stresses prevention of the decline of (R, — R,)/R, below a mini- 
mally acceptable positive level. This is the first misunderstanding. 

The second misunderstanding is a sequel to the first. Malthus pointed to 
the possibility of both a decline in incomes in some countries, among them 
the United States, and an increase in others, especially England.** This 
increase was limited, of course, by limiting factors in a finite universe 
which limited the realizable upward shifts of returns functions.*? Of primary 
concern here, however, is Malthus’ failure to develop a social mechanism 
that would insure a population’s continuing to grow less rapidly than income, 
provided income began for a time to grow more rapidly than population. 
He was not equipped with such concepts as rising expectations, expanding 
aspirations, demonstration effects, rising subjective standard of living, 
etc. Not only were the means of communication and social mobility limited 
in his day. The marked absence of durable goods from budgets in which 
outlay upon food, clothing, and housing bulked large also militated against 
the easy extension of expenditures to complexes of goods whose con- 
sumption was likely to entail outlays growing faster than disposable income. 
Should this category of complexes of goods and services come to bulk 
sufficiently large in budgets, its further growth would entail diminution in 
expenditure upon some other components in living budgets.*® Even today 
economists and demographers neglect this task with which Malthus was 
inadequately equipped to deal. For, since income cannot be made to grow 
as fast as population can grow if unimpeded, it becomes necessary to ex- 
plain how increase in per capita income and income-use operates to increase 
the subjective and objective standards of life and thus divert all or nearly 
all of the continuing increment in income from the support of increase in 
population to increase in per capita consumption, savings, and leisure, all 
components of the standard of life. Here is not the place to describe this 
mechanism. It cannot properly be assumed to be part of a model, as econo- 
mists often do; it must be shown to be an integral part of the processes 
underlying income growth.*” 


44. Essay, pp. 294-95, 360, 461-62. 

45. See “My Aspects...” loc. cit., Secs. 1V-V; Minami, op. cit., pp. 60-62. 

46. Let y denote an individual’s disposable income, N the category of goods and services 
newly introduced into the individual’s living budget, and O the category of old goods, or 
goods and services consumed prior to the addition of N. If the income elasticity of demand for 
N > 1, the proportion of y spent upon O must decline, and if expenditure upon N continues 
to grow, in keeping with this elasticity, expenditure upon some components of O must de- 
cline. We thus have a situation in which components of the subjective standard of living for 
which demand had been J/atent are introduced into niches formed in the objective standard by 
rising income y, but from which they spread (after the manner of some plants when introduced 
into favorable ecological settings) until the relative and finally the absolute importance of some 
components of the objective standard is reduced. See note 42 above. 

47. 1 have touched upon the process in “Values and Fertility Analysis,” to appear in Demog- 
raphy. R. A. Easterlin dealt with this process in “On the Relation of Economic Factors to Re- 
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IV. Malthusian vs. Non-Malthusian Countries 


The countries of the world may be assembled into three pairs of sets, 
based, respectively, on stage of economic development, on adequacy of the 
food supply, and on level of fertility. Since these three pairs roughly coin- 
cide, it may be inferred that a quite similar set of causes is responsible for 
each dichotomization. For example, if we classify as developed econo- 
mies, Europe, Northern America, the Soviet Union, and Oceania, we in- 
clude, as of 1960, about 29 per cent of the world’s population and 45 and 
46 per cent, respectively, of its arable land and its permanent meadows 
and pastures, on which are produced about 56 per cent of the world’s food. 
Moreover, the land susceptible of cultivation is subject to appreciable in- 
crease, at least outside Europe. This convenient classification is open to 
objection, however, in that Japan, Israel, and South Africa ought to be 
included, on the basis of level of income attained and the progressiveness of 
their industry and agriculture. Then the remainder of the world’s countries 
with perhaps several exceptions in Latin America is describable as economi- 
cally underdeveloped. 

Again, countries may be classified on the basis of the quantitative and the 
qualitative adequacy of their food supply. Let requirements of calories be 
put at 2600 per day in the developed world and at 2300-2400 elsewhere. 
Then undernutrition is pronounced only in Asia where average consumption 
is about 10 per cent below the required level, though it is quite manifest 
also in Africa and Latin America where the realized average level of 
calorie intake is so near the required level that the intake for many in- 
dividuals must fall below this level.** If, in addition, average protein re- 
quirements per day are put at 70 g., of which half are to be of animal origin, 
there is also much malnutrition in Africa and Latin America as well as in 
Asia.*” Thus estimates of degree of diet-deficiency turn on the definition of 
adequacy. For example, Sukhatme observes that only 10-15 per cent “of 
the world’s population are undernourished’’; but he adds that if one uses 


cent and Projected Fertility Changes,” presented at the 1965 meeting of the Population Associa- 
tion of America. He accounted in particular for the fall in fertility in younger age groups. During 
the past 10-15 years a number of papers, among them essays by Richard Nelson, H. Leiben- 
stein, Everett Hagen, and others, have dealt with escape from the Malthusian equilibrium trap, 
though in a different way than J. S.Mill whose main stress was upon fertility control rather than 
upon increase of output. E.g., see Ryoshin Minami, “A Model of Economic and Demographic 
Development,” Hitotsubashi Journal of Economics, February 1964, pp. 51-61. 

48. Food and Agricultural Organization (hereafter FAO), Third World Food Survey (Rome: 
FAO, 1964), pp. 36-44: R. Passmore, “‘Estimation of Food Requirements,” in M. G. Kendall, 
ed., Food Supplies and Population Growth (Edinburgh: Oliver and Boyd, 1963), pp. 22-33: 
P. V. Sukhatme, ‘““‘The World’s Hunger and Future Needs in Food Supplies,” Journal of 
Royal Statistical Society, CCXXIV, Part 4, 1961, pp. 463-525, esp. 471-82; U.S.D.A., 
World Food Budget, 1970 (Washington, D.C.: U.S.D.A., 1964), pp. 23-27. 45. 

49. Passmore, op. cit., pp. 30-31; FAO, op. cit., pp. 88-93. 
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British, French, or FAO, nutritional standards, “‘one-third to one-half of 
the world’s people suffer from undernutrition or malnutrition.”°® A U.S. 
Dept. of Agriculture (hereinafter U.S.D.A.) study, using age- and weight- 
based calorific reference standards of 2300-2700 calories, together with 
39-46 grams of fat, found diets generally adequate in Europe, the U.S.S.R., 
Northern America, Oceania, Southern Africa, Mexico, Brazil, Uruguay, 
Argentina, and Japan, but inadequate elsewhere.*' The population of these 
diet-adequate regions, 36.2 per cent of the world’s population in 1959-61 
and averaging 17 persons per 100 acres, is growing about 1.3 per cent per 
year. That in the diet-deficit areas, 63.8 per cent of the world’s population 
and averaging 53 persons per 100 acres, is growing 2.1 per cent or more 
per year.” 

Finally, the countries of the world fall nicely into two quite distinct 
fertility groups, those with Gross Reproduction Rates (GRR) above 2 
and those with rates below 2.°* Rates of less than 2 are found only in North- 
ern America, Europe (exclusive of Albania), the Soviet Union, Australia, 
New Zealand, Zanzibar, White South Africa, Cyprus, Israel, Japan, the 
Ryuku Islands, Argentina, and Uruguay. These countries include only about 
32 per cent of the world’s population. Comparison of the unweighted aver- 
ages for these countries with those characterized by a GRR above 2 indi- 
cates fertility to be less than half as high; average income is over four times 
as high, energy consumption per head is over six times as high, and urbani- 
zation and nonagricultural activities are about twice as high. In short, im- 
portant differences in cultural, economic, and social conditions set the 
high-fertility countries apart from the low-fertility countries. The data 
suggest that fertility is not likely to begin to fall until the values of social and 
economic indicators pass into certain threshold zones such as $230-339 
or higher for average income, 16-33 per cent for urbanization, 62-75 per 
cent for female literacy, 45-61 per cent for non-agricultural activities, etc.°* 
At present, however, the annual rate of population growth ranges in the 
underdeveloped world from 1.5 or less per cent in parts of Asia to around 


50. Op. cit., pp. 493-494. He rejects the views of M. K. Bennett and Helen Farnsworth 
who, among others, believe that the extent of undernutrition and malnutrition is over-estimated. 
Ibid., pp. 473. 488ff.; also Farnsworth, “Defects, Uses, and Abuses of National Consumption 
Data,’ Food Research Institute Studies, November 1961, pp. 179-202; and C. Clark’s in- 
ference that current reference standards may be too high, in “Future Sources of Food Supply: 
Economic Problems,” in Kendall, ed., op. cit., pp. 53-57. See also Hefford, note 57 below. 

51. The World Food Budget, 1970, pp. 27-31: also L. R. Brown, Food Consumption Ex- 
penditures: India, Japan, United States (Washington, D.C.: U.S.D.A., 1962). While diets 
in some groups and areas are adequate even in diet-deficit regions, their relative number tends 
to fall as the average consumption level falls. 

52. U.S.D.A., World Food Budget, 1970, p. 31. 

53.A rate in excess of 2 signifies a crude birth rate in excess of 31 and, in most places, a 
rate of natural increase of 15 and over per 1000. 

54. This paragraph is based upon chap. 9, Population Bulletin of the United Nations, No. 7, 
1963, published in 1965. 
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3 in Africa and Latin America; in the developed world, the rate ranges from 
close to 0.5 per cent in Europe to close to 2 per cent in Oceania.*® 

The three classifications of countries suggest that conditions unfavorable 
to control of fertility are associated with conditions unfavorable to augmen- 
tation of output per acre and per agriculturalist. It is mainly in the developed 
countries that high output per acre and per agriculturalist has been achieved, 
and yet it is in the underdeveloped countries that the need to increase yields 
per acre is generally greatest. 


V. Land Shortage: Achilles Heel 


A high rate of increase in the per capita food supply is essential, in under- 
developed countries, both to the facilitation of economic development”® 
and to escape from the Malthusian trap in which many such countries are 
caught. The food supply must annually increase approximately R, + iR, 
where R,, denotes the rate of population growth, R,, signifies the rate of 
growth of per capita income, and i indicates the income elasticity of demand 
for food. Since R,, lies between two and 3 per cent, R,, often approximates 
2 per cent, and i usually lies between 0.9 and 0.4 (probably between 0.8 
and 0.6 in countries with per capita incomes of $50 to $1000), the food 
supply must increase 3.5 to § per cent or more per year in underdeveloped 
countries. Changes in the price structure probably do not affect this rate 
much; but changes in the kinds of commodities available may increase or 
sustain the value of i, since as income rises calories are derived from more 
expensive sources.*’ How difficult it is to achieve an annual increase of 
3.5-5.0 per cent in required food output depends upon the form in which it 


55. United Nations, Provisional Report in World Population Prospects (New York: United 
Nations, 1964), pp. 41-42. 

56. B. F. Johnston and J. W. Mellor, “The Role of Agriculture in Economic Development,” 
American Economic Review, September 1961, pp. 566-593: T. W. Schultz, Transforming 
Traditional Agriculture (New Haven: Yale University Press, 1964); United Nations (ECAFEB), 
Economic Survey of Asia and the Far East, 1964 (Bangkok: United Nations, 1965), Part I, 
esp. pp. 117-36. 

57.R. D. Stevens, Elasticity of Food Consumption Associated with Changes in Income 
in Developing Countries, Foreign Agriculture Economic Report No. 23 (Washington, D.C.: 
U.S.D.A., 1965), esp. pp. ili-iv, chap. 11. See also T. W. Schultz, Economic Organization of 
Agriculture, chap. 5, and Transforming Traditional Agriculture, pp. 12-15 and references; 
National Council of Applied Economic Research, Long Term Projections of Demand for and 
Supply of Selected Agricultural Commodities, 1960-61 to 1975-76 (New Delhi: National 
Council of Applied Economic Research, 1962), pp. 60-66, 209-14: Clark and Haswell, 
op. cit., pp. 139-156. On the response of elasticity of inter-commodity and locational dif- 
ferences and on the positive association of caloric cost and income see Clark, in Kendall, 
ed., op. cit., pp. 58-60: H. Kaneda and B. F. Johnston, ““‘Urban Food Expenditure Patterns 
in Tropical Africa,” Food Research Institute Studies, November 1961, pp. 229-275. esp. 
pp. 256-60: R. K. Hefford, “Asian Food Requirements—A Review,” Australian Journal of 
Agricultural Economics, December 1963, pp. 151. 156-57. 
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is sought, since this conditions both the weight of yields per acre of food- 
stuffs and the number of calories and nutrients yielded per pound of food.** 
Augmenting the food supply sufficiently need present no problem to de- 
veloped countries for a few decades; R, will exceed 1 per cent only in those 
with excess®” cultivable land, while in some i may already be near 0.1 or 
even close to falling below it.’ Some of these countries can enlarge the area 
under cultivation and all can still increase yields per acre of major crops; 
indeed since 1935-39 per capita food production has risen in most of these 
countries, usually by around 10-20 per cent though in Japan by about 40 
percent: 

International trade transfers foodstuffs and agricultural raw materials 
to Europe and Asia (mainly Japan) from the other continents. Northern and 
Central America and Africa exported food, agricultural raw materials, and 
forest products on the balance, while South America and Oceania were net 
exporters of food and agricultural raw materials but not of forest products. 
The situation is somewhat different in respect of grain which occupies about 
71.2 per cent of world harvested crop area and yields 53 per cent of the 
world’s calories. While only about 7.7 per cent of the world grain output was 
exported in 1960-61, 13.5 and 54.1 per cent, respectively, of the outputs 
of Northern America and Oceania were exported net. Net imports of grain 
approximated 28.8 per cent of Western Europe’s output, 5.4 per cent of 
Africa’s, and 4.4 per cent of Asia’s.®* If we consider only food that yields 
calories (i.e., food exclusive of tea and coffee and seeds not used for food) 
we find that in the late 1950’s Europe was importing net about 13 per cent of 
its food supply (exclusive of tea and coffee) and a comparable amount of 
agricultural raw materials; Japan was importing net about 11 per cent of her 

58. One cannot get 2000-3000 calories a day from “less than 500 g. (dry weight) of food and 
it is more likely to weigh 800 g.”’ See N. W. Pirie, ““Future Sources of Food Supply: Scientific 
Problems,” in Kendall, ed., op. cit., pp. 34-52, esp. pp. 47-48. 

59. I use the term “excess” to indicate that land remains to be diverted to cultivation, but 
not to suggest that population growth is advantageous. 

60. Colin Clark estimates that man’s consumption in wheat equivalent terms cannot, compati- 
bly with health, exceed 2'/, tons or fall below '/, ton. See Kendall, ed., op. cit., p. 61. The land- 
saving effect of decrease in / is partly offset by the associated tendency of consumption to shift 
toward meat and other land-oriented foods as y rises. 

61. U.S.D.A., World Food Budget, p. 41: also U.S.D.A., The World Agricultural Situation 
(Washington, D.C.: U.S.D.A., 1965), p. 4, together with regional supplements, ERS 113-115. 
See also Lester R. Brown, Man, Land & Food (Washington, D.C.: U.S.D.A., 1963), and 
Increasing World Food Output (Washington, D.C.: U.S.D.A., 1965), chaps. 8-10; W. H. 
Pawley, Possibilities of Increasing World Food Production (Rome: FAO, 1963), chaps. 2-4, 
p. 230: United Nations, Some Factors in Economic Growth in Europe during the 1950's 
(Geneva: United Nations, 1964), pp. 27-30. 

62. FAO Trade Yearbook 1962 (Rome: FAO, 1963), Table 1. 

63. Brown, Man, Land & Food, pp. 22, 50, 58. 70. Grain formed 17.3 per cent of all agri- 
cultural trade and nearly one-third of trade in food. Fibers, natural rubber, and other non- 
food crops occupied less than 7 per cent of the crop area but accounted for about two-fifths 


of all trade in crops. Coffee, tea, and cocoa made up 12 per cent of trade but only 1.0 per cent 
of harvest crop area. Ibid., pp. 22, 60. 70. 
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food supply and a larger amount of agricultural raw materials. It is not 
expected that Japan, which currently imports about one-fifth of the agricul- 
tural products she uses, will increase this proportion in the next decade, 
though the composition of these imports will change.® Europe and Japan, 
unlike low-income food-short countries, are presently able to earn the foreign 
exchange wherewith to purchase their required agricultural products; so 
they continue to add to the aggregate demand for landed products in regions 
with surpluses for export. It should be noted that because only a small 
fraction of the world’s food supply is available for export and because most 
food-short countries are short of exchange, not much relief is to be had from 
food imports.*® 

The diet-deficit world, which includes all of the underdeveloped world 
except Mexico, Brazil, Argentina, and Uruguay, presents a quite different 
situation than does the developed world. In the diet-deficit world, exclusive 
of Communist Asia, food production per capita has increased only 0.32 
per cent per year since the late 1930’s and this rate is not expected to be 
exceeded, at least before 1970 if then. If Communist Asia is included, the 
rate is reduced to 0.12 per cent for the early period, while the prospective 
post-1960 rate is unlikely to attain the 1.03 per cent level originally antici- 
pated.®* In Asia, Africa, and Latin America food production thus has done 
little (if any) more than keep pace with population since the 1930’s, and each 
continent has become something of a net importer of calories instead of an 
exporter as formerly.®* Given the generally high income elasticity of demand 
in low-income countries for food together with urbanization and rising 
incomes, the upward pressure on food prices must often have been severe, 
making for inflation and retarding economic development. 

Increase in agricultural output in much of the world is conditioned by 
increase in output per acre rather than by increase in acreage. Even if our 
world were ‘one world,” as peace-loving men wish, acreage would be 
limited. Land that is arable or in tree crops is usually estimated at 3.5- 


64. U.S.D.A. World Food Budget 1970, pp. 11, 51, 52, and the four studies on Food Bal- 
ances (E.R.S. 86, 88, 119, 124 Washington, D.C.: U.S.D.A., 1964-65); J. F. Dewhurst et al., 
Europe's Needs and Resources (New York: Twentieth Century Fund, 1961), pp. 500, 640- 
641, 646, 649; United Nations, Economic Survey of Europe 1960 (Geneva: United Nations, 
1961), pp. I1I-35, 1V-44-45. 

65. Institute for Agricultural Economic Research, Japanese Import Requirement: Pro- 
jections of Agricultural Supply and Demand for 1965, 1970, and 1975 (Tokyo: University of 
Tokyo, 1964), pp. 2, 14-17: also H. H. Spurlock, Trends and Developments in Japan’s 
Economy Affecting the Market for U.S. Farm Products, 1950-62 (Washington, D.C.: U.S. 
D.A., 1964). 

66. About 9 per cent of the world’s food output enters international trade, of which about 
four-fifths is imported by diet-adequate, developed countries. See World Food Budget, pp. 
45, 52. 

67. World Food Budget, p. 41. See my Table I. 

68. U.S.D.A., World Agricultural Situation 1965 and supplements on Asia, Africa, and Latin 
America; Brown, Man, Land & Food, pp. 75-79. 


Was Malthus Right? 373 


4.0 billion acres of which hardly 2.5 billion are annually harvested. Here 
and there this acreage can be swelled by converting into crop land some 
permanent meadow and pasture land, of which there are about 6.3 billion 
acres, nearly 3.5 being located in Africa, Asia, and Latin America. It has 
also been suggested that one billion acres in the tropics and 300 million 
acres in the north temperate zone could be made cultivable, though at con- 
siderable developmental expense,® and even larger estimates of potentially 
arable land have been put forward. Of the harvested area, 71.2, 7.2, and 5 
per cent, respectively, were devoted to grains, oilseeds, and roots and tubers 
around 1960; only 5.5 per cent were devoted to fibers, rubber, and tobacco.” 
There continues to be increase in harvested grain acreage; that in under- 
developed regions rose 32 per cent between 1934-38 and 1960-61 while 
that in developed regions as a whole rose not at all, declines in some coun- 
tries offsetting increases in others. But this increase was more than offset 
by population growth, acres in grain per capita declining from 0.48 to 
0.43 in the underdeveloped world and from 1.02 to 0.85 in the developed 
world.”! Moreover, grain yield per harvested acre rose only 8 per cent in the 
underdeveloped world, in contrast with 51 per cent in the developed world. 
Furthermore, per capita grain output declined 3 per cent in the under- 
developed world whilst rising 26 per cent in the developed.” 

India, Pakistan, and Mainland China where live about 70 per cent of 
Asia’s population, and about 40 per cent of the world’s, epitomize land- 
and food-shortage problems. Population is dense and increasing around 
2 per cent or more per year, per capita income and food consumption are 
very low, arable land per capita is low and yields per acre are appreciably 
below those in advanced countries and increasing much less rapidly, and 
there is little uncultivated arable land.’* The past performance of agriculture 
has not been good. Thus in British India agricultural output increased very 
little between 1900 and independence (1947).*4 While agricultural output 
has roughly kept pace with population since then, even though crop acreage 
is becoming relatively fixed, there has been little improvement in agricultural 

69. Pawley, op. cit., chap. 2; Brown, Man, Land & Food, chap. 3. Most optimistic is Colin 
Clark’s estimate that, by weighting different grades of land and allowing for double cropping, 
One can put at the equivalent of about 19 billion standard temperate zone acres the cultivable 
land of the earth. Of these 65 per cent are in Asia, Africa, and Latin America. See Conditions 
of Economic Progress, 3rd. ed. (London: Macmillan, 1957), pp. 308ff. 

70. Brown, Man, Land & Food, pp. 22. 

71. Ibid., pp. 50, 53, 55- 

72. Ibid., pp. 52, 56. 

73. See ibid., p. 56; Brown, Increasing World Food Output, pp. 5-6; and An Economic 
Analysis of Far Eastern Agriculture (Washington, D.C.: U.S.D.A., 1961), pp. 3, 5. 7. 10. 
12, 25, 26, 43, 47; data relating to Asia in my Table I. In Pakistan additions of new land are 
offset by losses of farm land ‘“‘due to waterlogging and salinity.” Brown, Man, Land & Food, 
pp. 100-101. 

74. Clark, Conditions, Table III, facing p. 257. and Table XXVIII, pp. 296-300; also Clark 


and Haswell, op. cit., pp. 78-79; United Nations, Economic Survey of Asia and the Far East 
1964, pp. 117-18, 131. 
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conditions and yields and both India and Pakistan have had to import con- 
siderable grain.’” These imports will rise, at least in India, if, as now seems 
likely, the food supply does not keep pace with population in the coming 
decade.*® The food situation of Communist China seems to be worse than 
that of India. Since the mid-1950’s agricultural production has increased 
only negligibly, and since 1960 about half China’s exchange earnings have 
been used to purchase foreign grain.’’ In the future China, along with India 
and Pakistan, will have to rely almost entirely upon activities that increase 
output per acre, that is, on multiple cropping, fallowing, greater fertilization, 
irrigation, pesticides, improved varieties, mechanization which saves 
land and permits better allocation of time and superior crop combinations, 
other yield-increasing cultural practices, and sufficient price incentive.” 

Conditions of the sort found in India, Pakistan, and Mainland China are 
encountered in other regions as well, albeit in not so severe a form. In Table 
I are summarized data for representative diet-adequate countries and for 
diet-deficit regions. The food deficit is about one-sixth in China, 5-6 per 
cent in South and East Asia, somewhat lower in Central America, and 1-3 
per cent elsewhere. Average income and food consumption are much lower 
in the diet-deficit countries than elsewhere and their populations may grow 
nearly twice as fast. Yield per acre is much lower than in the diet-adequate 
countries. The prospects of West Asia and most of Latin America and Africa 
appear superior to that of other food-deficit areas; their populations are 
much less dense and their area under cultivation is more susceptible of 
increase than is that of South and East Asia. Modernization of the cultiva- 
tion of African soils may, however, be hindered by lack of knowledge of 
their behavior.” 

Exemplars of what can be done to cope with land- and food-shortage are 
the United States and Japan. In 1870-1920 increase in inputs, mainly land 


75. Brown, Increasing World Food Output, pp. 27-28, and Man, Land & Food, pp. 101- 
102: W. F. Hall, Agriculture in India (Washington, D.C.: U.S.D.A., 1964), pp. 7. 34-36. and 
Agriculture in Pakistan (Washington, D.C.: U.S.D.A., 1965), pp. 5, 7, 10-11; also U.S.D.A.., 
The Far East, Communist China, Oceania Agricultural Situation 1965 (Washington, D.C.: 
U.S.D.A., 1965), pp. 32-36, 46; United Nations, Economic Survey of Asia and the Far East 
1964, pp. 117-128, 131-133. Net cereal imports in 1960-63 averaged 6.2 per cent of India’s 
cereal production and 7.5 per cent of Pakistan’s. /hid., pp. 120, 132. 

76.C. E. Pike, India-Projections to 1975-76 of Supply and Demand for Selected Agri- 
cultural Products (Washington, D.C.: U.S.D.A., no date, probably 1964). The projections 
criticized are in National Council of Applied Economic Research, op. cit. 

77.U.S.D.A., The 1965 Far East, Communist China, Oceania Agricultural Situation, 
Pp. 37-39: see note 68 above. See also J. R. Wenmohs, “Mainland China’s Agriculture Show- 
ing Some Improvement,” Foreign Agriculture, May 31, 1965, pp. 6-7. 

78. Brown, Man, Land & Food, pp. 103-115. and Increasing World Food Output, chap. 9: 
Pawley, op. cit.; O. Nervik and E. Haghjoo, ‘“‘Mechanization in Underdeveloped Countries,” 
Journal of Farm Economics, August 1961, pp. 663-666. 

79. FAO, State of Food and Agriculture (Rome: FAO, 1958), pp. 93. 128-129. 131: D.L. 
Linton, ‘‘Population and Food in the Tropical World,” Advancement of Science, November 
1961, pp. 392-401: W. O. Jones, “Food and Agricultural Economies of Tropical Africa,” 
Food Research Institute Studies, February 1961, pp. 3-20. 
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Table I. Food Production, Productivity, and Consumption Relative to 
Population, 1959-61.* 





Share of world’s 


Population Per capita | Income 
Subregion Agricul- é per food per 
tural land | ti 100 acres | per acre | consumption] capita 





Diet adequate 
United States 3 : $109.20 
Northern Europe s ; 93.20 
U.S.S.R. 5.2 ; 5 64.50 
Japan 4 3: 51.20 
Mexico : : 5 43.70 

Total** 62. 36. 77.00 

Diet deficit 

Central America, 
Caribbean 

Part of South America 

North Africa 

West Central Africa 

East Africa 

West Asia 

India 

Other South Asia 

Communist Asia 

Other East Asia 
Total 

World 


47.50 
49.40 
35.40 
ZnO 
40.90 
42.40 
29.80 
35.30 
23.50 
35.80 
31.00 
47.40 
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* Based upon U.S.D.A., World Food Budget 1970, pp. 11, 14, 18, 31, 48. 
** Includes several areas otherwise omitted. 


and labor, accounted for about 77 per cent of the 2.2 per cent per year in- 
crease in agricultural output in the United States. Since the late 1930’s, 
however, increased fertilizer has accounted for over half the continuing 
2.2 per cent per year increase, with irrigation, new varieties, and better 
practices mainly responsible for the rest.*° Japan, though “essentially a 
fixed-land agricultural economy,” has been able to increase its productivity 
per acre and its output 1.0 to 1.5 per cent per year, or almost enough to 
match its population growth.*' Today rice production per acre in Japan is 
nearly four times as high as in India and about three-tenths higher than in 
the United States. Japan uses 118.7, 52.03, and 75.62 pounds per acre, 
respectively, of nitrogen, phosphate, and potassium fertilizers; the corre- 
sponding figures for India are 1.1, 0.18, and 0.11, and for the United States 
12-96, 42.32, and 10:45." 

80. R. P. Christenson, et al., How the United States Improved Its Agriculture (Washington, 
D.C.: U.S.D.A., 1964), pp. 3, 8-9. 19-21, 25-27. 

81. Brown, Increasing World Food Output, pp. 68-73. 

82. Brown, An Economic Analysis, pp. 14. 26, also p. 25 where the dollar value of crops per 


acre in Japan is reported as 3.6 times that in the United States and 8.3 times that in India. See 
also Clark, Conditions, p. 280, on fertilizer inputs. 
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How much average yield can be raised is problematical. It is probable 
that in many areas fertilizer inputs can increase output 100-300 per cent.** 
Within a range the addition of a kilogram of chemical fertilizer plant nutri- 
ents tends to be accompanied by an increase of 10 kilograms in the output 
of grain. In fact, some Japanese rice farmers average about 11,000 pounds 
of paddy rice per acre or “nearly two-and-one-half times the high national 
average rice yield of Japan’’ much as some corn farmers get 150 bushels or 
more per acre instead of 80 to 85.°4 The response of output to fertilizer in- 
crements varies, however, from region to region and from country to coun- 
try. It is affected by conditions of the soil, cultivation, and so on, tending to 
be higher in advanced countries than in relatively backward areas.” It may 
be affected by the tendency of the cost of grain production to rise as arable 
land per capita falls and agricultural intensity rates rise; it will probably be 
affected by severe limits to the extension of irrigation as well as by the rising 
costs of an inelastic supply of water.*® There is, of course, an upper limit to 
yields per acre,*’ even when a country can produce the required fertilizer, 
or the foreign exchange wherewith to purchase it. If we assume that current 
yields can shortly be quadrupled, the limit to population will still be reached 
in about 57 years, should population grow 2.5 per cent per year. If the diet 
shifts somewhat toward more land-embodying products (e.g., animal prod- 
ucts), the limit will be reached even earlier. Whether the upper limit to yields 
will be reached is doubtful, however, given the many changes besides in- 
creased fertilization that must be made in agriculture if yields are to be raised 
to the maximum levels economically attainable. It should be noted also that 
non-modern, underdeveloped, land-short, food-short countries are the ones 
least capable of substituting chemistic Edens for land-based agriculture.** 

Malthus, it will be recalled, made land or “room” the overriding limita- 
tional factor. Whether it is, depends upon the composition of the content 
of living budgets. If food is the predominant component of the living budget, 
land will probably turn out to be the limitational factor. If dearth of food 

83.H. L. Richardson, “What Fertilizers Could Do to Increase World Food Production,” 
The Advancement of Science, January 1961, pp. 472-80. 

84. Brown, Increasing World Food Output, pp. 102-103, and Man, Land & Food, pp. 127- 
28. Colin Clark estimates that in time 20 square meters could be made to supply the annual food 
requirements of one man, or one acre could, if laboratory conditions were met, feed about 200 
men. Clark, in Kendall, ed., op. cit., p. 64. Clark also calls attention to F. Daniels’s estimate 
that the cultivation of algae might yield 50 tons of organic matter, dry weight, per hectare per 
year. Conditions of Economic Progress, 3rd ed., p. 306, note. 

85. J. W. Mellor and R. W. Herdt, “Contrasting Response of Rice to Nitrogen,” Journal of 
Farm Economics, February 1964, pp. 150-160; Brown, Increasing World Food Output, pp. 
94-96, and Man, Land & Food, pp. 127-28. 

86. Ibid., pp. 94-97, 110-11, 127-28; Brown, Increasing World Food Output, pp. 90-93. 

87. See Bonner, footnote 25 above. Incremental yields decline as fertilizer input per acre 
rises. See U.S.D.A., Yearbook of Agriculture 1957 (Washington, D.C.: U.S. Government 
Printing Office, 1957), pp. 269-276; C. J. Pratt, “Chemical Fertilizers,” Scientific American, 


June, 1965, pp. 70-72. 
88. Jacob Rosen, The Road to Abundance (New York: McGraw-Hill, 1953). 
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operates indirectly to check economic development and transformation, 
land may prove the limitational factor. If the standard of life rises, however, 
other components may replace food as the fundamental limitational factor. 
It is quite likely, however, that limitation of food due to limitation of land 
will become the limitational factor in parts of Asia, Africa, and Latin Amer- 
ica. Elsewhere land in the sense of living space is likely to become the 
limitational factor. Thus Malthus will have been proven right in stressing 
the role of limitational factor, above all agricultural land. 

Having put a pessimistic face upon my discussion I may, emulating Mal- 
thus, put a conditionally optimistic mien upon the prospect. First, since food 
consumption per capita is quite limited, as the dwindling elasticity of de- 
mand for food shows, the immediate halting of population growth could 
enable even a poor people to satisfy most of their basic food requirements 
at the close of a few decades of economic progress. Thus, as S. J. Patel sug- 
gests, since agricultural output per head is only 2.2 times as high in the 
United States as in India, an increase of 2 per cent per year for about four 
decades would put India’s output on the present American level. It would 
take 70 years for India to attain the present American industrial level, even 
were industrial output per capita to rise 5 per cent per year, assisted by the 
flow into industry of labor released from agriculture by progress there.*® 
One might assent to Patel’s inference that an adult lifetime could suffice to 
bridge the present day gap between India’s and our own levels of living, but 
one would have to stipulate a virtual cessation of population growth. Still 
bridging the gap could prove very difficult. For, as Brown shows, the pre- 
conditions to a rapid rise in agricultural output include widespread literacy, 
the yield-raising capability suggested by a fairly high per capita income, a 
market-oriented agriculture, and a nonagricultural sector advanced enough 
to supply the goods and services essential to high yields. Even then, a rapid 
rise in yields would result only if agricultural prices were favorable and the 
conditions of landownership, taxation, and marketing linked reward for 
yield-increasing effort closely with that effort.*° 

In sum, while it is possible to demonstrate that Malthus’ expectation was 
not well founded, it will not be easy to do so. The road to affluence remains 
hard. Unless the wings of the stork are clipped in the short Indian summer 
that lies ahead, at least one of the four horsemen, Hunger, will ride within 
the lifetime of our children.”! 


89. “The Economic Distance between Nations: Its Origin, Measurement and Outlook,” 
Economic Journal, March 1964, pp. 127-130. 

90. Brown, Increasing World Food Output, chaps. 5-6; also Schultz, Traditional Agricul- 
ture. 

91. See M. K. Bennett’s thoughtful, ““Longer and Shorter Views of the Malthusian Prospect,” 
Food Research Institute Studies, 1V, No. 1, 1963, pp. 1-11. A century from now, given the 
current world rate of population growth, world population could number 30 billions, or about 
one person per acre of land of all sorts. 
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Economic Factors in the Development of Densely 
Populated Areas 


Without frugality none can be rich, and with it very few would 
be poor.' 


Industrialization, as defined in this paper, comprehends the sum total of the 
factors that have made and will continue to make for increase in net output 
per worker and/or per capita.” Because of limitations of space, however, and 
because our predominant concern is with the economic determinants of 
industrialization, we shall deal fully only with some of the circumstances 
governing industrial progress. Our treatment has been organized under 
seven heads, to each of which a section is devoted: I, the determinants of 
industrialization; II, strategy in the industrializing of under-developed 
countries; III, the role of material equipment in industrialization; IV, in- 
dustrial development and industrial composition; V, the evolution of the 
labor force; VI, exchange relations and international disparities in income; 
VII, historical illustrations and future prospects. 

While this paper treats of the industrialization of under-developed coun- 
tries, it is concerned primarily with that of countries marked by pressure of 
population, lowness of average income, and concentration of the labor force 
in agriculture and forestry. For purposes of comparison and completeness 
of presentation, however, considerable attention will be given to under- 
developed countries where, though income is low and agriculture predomi- 
nates, population pressure is not so marked. In this latter category fall most 
countries of Latin America, Africa exclusive of parts of North Africa, and 
Oceania. In the former category fall most countries of Asia and North 
Africa, together with the principal islands situated in the Caribbean area. 
We shall touch only cursorily upon the remaining relatively under-developed 
parts of the world, namely, Southern and Eastern Europe and Soviet Russia. 
Accordingly, while we shall not deal with all the world’s under-developed 
economies (which embrace close to four-fifths of the world’s population but 
get somewhat less than three-tenths of the world’s output of goods and 
services), we shall treat of most of those within which reside that part of the 
world’s population— more than one-half—which is still living in the neigh- 
borhood of the bare subsistence level.* 

1. Johnson, Samuel, The Rambler, No. 57. 

2. Our approach to industrialization emphasizes not so much its cultural and economic con- 
sequences as its nature, viz., a complex of interrelated processes governing the level and move- 
ment of output. On the definition of industrialization see Kuznets, S., An outline of a compara- 
tive study of industrialization, in Problems in the study of growth, N.Y., National Bureau of 
Economic Research, 1949; also Chang, P. K., Agriculture and industrialization, chap. 3, 
Cambridge, Harvard Press, 1949. 


3. Two decades ago more than half the world’s population was producing an income insuffi- 
cient for subsistence, while in 1947 the per capita income of more than half the world’s popula- 
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While the cultures of the peoples living in densely populated under-de- 
veloped countries usually are more ancient and more imbedded in the social 
structure than are the cultures of the less densely populated under-developed 
countries, both sets of countries share many conditions in common. Evi- 
dence for this is provided in Tables I-III, presented at the close of this 
paper. Agriculture is the predominant occupation. Both within and outside 
agriculture workers are poorly supplied with relevant forms of productive 
equipment such as cultivatable land, machinery, and other forms of fixed 
and working capital. Education and industrial training are lacking, with 
something like three-fourths of the population illiterate and with technologi- 
cal knowledge restricted in quantity and confined to a few. Fiscal, financial, 
and related institutions and practices are primitive and defective, in terms 
of Western standards. Nutrition is quantitatively and qualitatively inade- 
quate. Disease is widespread, mortality is high in most age brackets, and 
expectation of life at birth is low. Natality, together with potential natural 
increase, is high with the result that improvements in mortality normally 
are accompanied by corresponding increments in the rate of population 
growth. In consequence of these and other circumstances, per capita in- 
comes are very low. 


I. Determinants of Industrialization and Net Output 
Per Capita 


Progress in industrialization, however defined, is intimately associated 
with that of per capita net output (= net income).* If industrialization is 
broadly defined, its determinants tend to coincide with those governing the 
movement of per capita income. If industrialization is more narrowly de- 
fined, its progress both conditions and is conditioned by that of per capita 
income. Finally and irrespective of the manner in which industrialization is 
defined, what constitutes its most appropriate tempo is determinable only 
in the context of the conception of income assumed to rule, involving, as it 
does, questions of income distribution and use, consumer sovereignty, and 
consumer freedom of choice. 


tion was below, often appreciably below, $100. See Clark, Colin, The conditions of economic 
progress, 53, London, Macmillan, 1940, and The economics of 1960, appendix, London, Mac- 
millan, 1942; United Nations, Technical assistance for economic development, 4, Lake Suc- 
cess, United Nations, 1949. For corroborating evidence see Tables I and II at the close of this 
paper; also Tables III-IV which indicate how lowness of money income is translated into 
lowness of consumption in respect of food, textiles, transportation, steel, and other significant 
items. 

4. In this paper the terms net output and income are used interchangeably as measures of 
productive effectiveness. On the technical aspects of national income measurement see Shoup, 
Carl S., Principles of national income analysis, New York, Houghton Mifflin, 1947: and 
League of Nations, Measurement of national income and the construction of social accounts, 
Geneva, United Nations, 1947. 
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It should be noted that some of the aggregates used in this paper, together 
with the averages based thereon, are subject to various limitations. First of 
all, data relating to income production and use and to capital equipment in 
most of the under-developed countries are quantitatively and qualitatively 
defective and ridden with conjecture. Second, the aggregates and averages 
employed are subject to those limitations to which all aggregates of incom- 
mensurable elements are subject. These limitations are intensified when the 
aggregates are compared in time and space, for the introduction of the cul- 
tural differences associated with differences in space and time accentuates 
the difficulties arising out of incommensurability as such. Finally and even 
more difficult is the assessment of the meaning of these diverse and chang- 
ing aggregates when expressed in terms of subjective, or psycho-physio- 
logical, welfare. Fortunately, the validity of most of our findings appears 
to be largely independent of the difficulties mentioned.*® 

The movement of net output per capita has many determinants, most of 
which directly govern the progress of industrialization even when this 
process is narrowly defined. Few if any of these determinants are completely 
independent, each being connected, as a rule, with one or more of the others. 
In fact, each of the societies of which we treat may be looked upon as a 
loosely integrated but essentially distinct cultural whole that is required, 
upon being exposed to the forces of industrialization, to accommodate itself, 
to these forces and absorb their effects. For this reason the progress of 
industrialization, while in large measure the same in all societies, varies 
from society to society. Even so, the determinants of industrialization, 
though physically inseparable, are analytically and empirically distinguish- 
able from one another. 

We present below a list of twenty determinants of the progress of indus- 
trialization, sixteen of which govern its movement directly and four of which 
affect its movement indirectly through the medium of income and related 
changes. Some of these determinants are described at this point. Others are 
merely listed, since they are treated below. While all of these determinants 
affect the course of industrialization in a closed or a world-wide economy, 
some lose much of their significance when the economy to which they relate 
is an open component of the world-wide economy, for under these circum- 
stances the economy in question can draw upon other economies in respect 
of the determinant under consideration. The sixteen determinants that 
directly affect the course of industrialization follow: 

1. Material equipment (i.e., productive machinery, utilizable land, natural 

5. Some of the difficulties referred to have been treated by Samuelson, Paul A., Evaluation 
of Real National Income, Oxford Econ. Papers 2: 1-29, 1950: Little, I. M. D., The foundation 
of welfare economics, ibid., 1: 227-246. 1949: Arrow, Kenneth J., Social choice and individual 
values, Chicago, Cowles Commission Discussion Paper (Economics: No. 258), 1949: Bergson, 


A., Socialist economics, in Ellis, H. S., ed., A survey of contemporary economic theory, 412- 
418, Phila., Blakiston, 1948. 
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resources, and other forms of ‘‘capital’’) per worker. This determinant is 
conditioned by the rates of saving, capital formation, and population growth. 

2. The state of health of the population. 

3. The exchange relations obtaining between the economy under analysis 
and other economies. 

4. State of the industrial arts. Hereunder may be included the level of 
applied technological and related knowledge and practice, together with the 
extent to which this knowledge is diffused throughout the population. The 
occupational composition of a country’s labor force reflects, as do other 
rough indices, the level of applied and applicable knowledge. In general, the 
more varied and the more differentiated the nonprofessional component of 
the labor force, the more advanced is the state of a country’s industrial arts. 
This being the case, questions relating to the occupational composition of 
a country’s labor force are in essence questions relating more fundamentally 
to the state of that country’s industrial arts. 

5. The educational, the scientific, and the related cultural equipment of 
the population. Hereunder should be included all basic and facilitating in- 
formation (i.e., knowledge that resembles ‘‘seed corn” rather than mere 
engineering “knowhow” which is included under [4]), together with the 
elements that govern the accumulation and dissemination of such informa- 
tion. Inasmuch as institutional and other circumstances invariably cause the 
level of applied knowledge to fall short of the level of available knowledge, 
the state of the industrial arts almost always may be improved somewhat 
even though determinant (5) remains unchanged. Ultimately, however, the 
progress of (4) is restricted by that of (5). 

6. Dominant character of the politico-economic system. Such a system 
may be free-enterprise, mixed or dual, social-democratic, or “totalitarian” 
in character, with the result that the role of the state in economic affairs may 
vary greatly. Presumably, since these systems differ in the effects they exer- 
cise upon consumer sovereignty, capital formation, “incentive,” and the 
accumulation and diffusion of technological and related knowledge, they 
must differ in their aggregate effects upon the rate of industrialization. 

7. The relative magnitude of that part of the population which is adept at 
making entrepreneurial and innovational decisions, together with the loca- 
tion and the distribution of the power to make and execute such decisions. 
For industrial progress is markedly dependent upon (a) the relative number 
of imaginative and energetic innovators and entrepreneurs present in the 
population, (b) the extent to which these qualified persons are empowered 
to make and execute relevant decisions, and (c) the degree to which these 
individuals are free of hampering legal and institutional arrangements. In 
the past this distribution has been most favorable in countries possessing a 
comparatively strong ‘“‘middle class” that enjoyed sufficient support at the 
hands of the state; while countries lacking a sufficiently strong middle class 


The Development of Densely Populated Areas 385 


have had to depend upon the state to provide entreprenuerial leadership in 
so far as possible. 

8. The distribution of workers among occupations and the relative amount 
of unemployment (complete, partial, or disguised) present in the economy. 
An individual is completely unemployed if he is an unengaged job-seeker, or 
if, given accepted standards, he ought to be enrolled in the labor force. An 
individual is partially unemployed if he is engaged for less than the normal 
work period. An individual is describable as disguisedly unemployed if he 
is so engaged that he produces less than he could produce in other employ- 
ments which he is able and disposed to enter. As will be noted later, agri- 
culture is the main repository of the disguisedly unemployed. It may be 
said that, other things equal, the presence of unemployed workers facilitates 
industrialization, while their employment augments output. 

9. Make-up of the prevailing value-system. Most important of the ele- 
ments of such a value system for our analysis are: (a) the values which ani- 
mate economic, political, and social leaders; and (b) the values which sig- 
nificantly affect economic creativity and the disposition of man to put forth 
economically productive effort. The values included under (a) are unfavor- 
able to material progress in proportion as they stress immaterial instruments 
and ends, or as they sanction the attainment of income and wealth through 
exploitation as distinguished from the organization and management of 
resources in a manner suited to serve mass demands. The values included 
under (b) relate’ to the content of the aspiration levels of representative 
individuals. If these levels include material objectives which, though not 
achievable with ease, may be won through the exercise of appreciable effort, 
representative individuals will be disposed to be industrious and creative. 

10. Effectiveness and stability of the rules, institutions, and legal arrange- 
ments designed to preserve economic, political, and civil order. Stability 
and order are prerequisite to progress in both industrialization and income. 
Where these conditions are not met, the time horizon is necessarily short, 
capital formation is retarded, and the disposition to undertake ventures is 
greatly reduced. Industrialization is bound to proceed slowly at best, there- 
fore, so long as stability and order are lacking in fact and in prospect. 

11. Degree of cooperation and amity obtaining between the groups and 
classes composing the population. So long as such cooperation and amity 
are not sufficiently present, and their lack is not made up by a strong govern- 
ment capable of exercising compensatory force, determinants (10) and pos- 
sibly (9) will be adversely affected, and progress in industrialization and 
income will be influenced accordingly. Determinant (11) appears to be of 
considerable significance, therefore, in many of the countries here under 
consideration. 

12. Flexibility of the institutional structure and the physical apparatus of 
the economy. Flexibility permits an economy to adapt to changes that are 
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unforeseen and thereby operates both to accelerate the rate of change and 
to increase the effectiveness with which income-increasing changes are 
taken advantage of.® In proportion as an economy is inflexible, these fruit- 
ful accommodations are not attainable. Accordingly, since income and in- 
dustrial progress entail change that is both saltatory and in part unpredicta- 
ble, flexibility is essential to industrialization. In some of the countries here 
under analysis, inflexibility appears to offer great resistance to industriali- 
zation in its early stages. 

13. Relative amount of vertical and horizontal mobility characteristic of 
a population. Per capita net output is at a maximum in a population when, 
ceteris paribus, it is making optimum use of the productive resources at its 
disposal; and a population is making such use of its resources when, with the 
marginal social benefit of every product equal to its marginal social cost, the 
value of the marginal product of each factor of production is equal to its 
price in all uses. Furthermore, as circumstances affecting production change, 
per capita output will move to the new maximum consistent with such 
changes, so long as the conditions of optimum resource use are met. These 
conditions can be met only if a population is sufficiently mobile, and able 
and disposed to modify its geographical, occupational, and related distribu- 
tions. For industrialization and other sources of income-affecting change 
entail a continual redistribution of human productive agents in space and 
among employments, old and new. Determinant (13), therefore, resembles 
(12) in that the former reflects the flexibility of the population as such, 
whereas the latter reflects the flexibility of the population’s institutional 
and physical equipment. Mobility, like flexibility, appears to be much less 
characteristic of non-industrialized than of industrial populations. 

14. Degree to which a population’s pattern of consumption is adjusted to 
its pattern of resource-equipment. Some adjustment along these lines is 
always found, since that which is relatively abundant commands relatively 
low prices, and that which commands relatively low prices tends to be sub- 
stituted in some part for that which commands relatively high prices. Even 
so, however, adjustment is never complete, and progress in income and 
capital formation is less than it might be. This proposition appears to hold 
in some measure for the countries with which we are concerned. 

15. Internal geographical distribution of economic activities. Other con- 


6. Because of man’s inability to eliminate economic and other relevant forms of uncertainty, 
and his associated incapacity to predict the relevant course of events, it is essential that he give 
great weight to the retention of flexibility. This proposition holds in respect of matters ranging 
from the construction of plants and cities to the formulation of general policies at the economic 
and the political levels. What is the appropriate amount of flexibility is, of course, a matter of 
judgment and therefore itself permeated by uncertainty, particularly since increments in flexi- 
bility usually entail short-run decrements in output, etc. When A. J. Toynbee implies that caste 
and specialization are responsible in large measure for the arrest of civilizations, he is arguing, 
in effect, that failure to retain flexibility has been primarily responsible for the interruption of 
the progress of diverse societies. See his A study of history 3: 79-111, London, Oxford Press, 


1935. 
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ditions remaining the same, per capita net output will be greater or less in 
proportion as economic activities are well or badly distributed in space. The 
distribution of economic activities in space is highly significant also for an 
economy’s progress in industrialization: (a), indirectly, because the progress 
of industrialization is positively associated with the already existing level 
of per capita output; and (b), directly, because the better situated a new 
industry-increasing venture is in space, the more likely it is to succeed and 
thus further the industrialization process. 

16. The structure of that part of the institutional framework which 
touches immediately upon economic activities, together with the manner 
in which this structure functions. Among the institutions of most relevance 
here are those having to do with money, banking, taxation, etc., and those 
bearing upon primary, secondary, and technical education. 

The sixteen determinants just enumerated and/or described condition 
industrialization directly. A number of factors, themselves concomitants of 
industrialization, affect its course indirectly in consequence of their direct 
influence upon the movement of per capita income. The most important of 
these factors are the following. 

A. Degree of specialization and division of labor in effect. If industrializa- 
tion does not proceed compatibly with specialization and division of labor, 
the extent of the market being given, it affects the level of output less fa- 
vorably than it otherwise might. 

B. Scale of economic organization and activity prevalent. Hereunder are 
included those sources of economy in operation consequent upon increase 
in scale which do not properly fall under (A). 

C. Age composition of the population. Per capita output is governed, 
ceteris paribus, by the ratio of persons of productive age (say 15-64, 20-69, 
etc.) to the total population. This ratio rises when gross reproduction begins 
to fall and when expectation of life at birth increases (provided that enough 
of the increment of increase is situated within the productive age range). 
Changes in age composition in England and Wales between 1875 and 1935 
increased potential productivity per male about 22 per cent. Substitution 
of the age composition of the United States and Canada for that of the popu- 
lations of Africa, Asia, and Latin America would increase potential per 
capita productivity in these regions by about one-sixth.’ Improvements in 
age composition make necessary a somewhat higher increment in capital 
than would otherwise be required. 


7. These estimates are based upon United Nations, World population trends, 14-17, Lake 
Success, United Nations, 1949. See Table I, line 3, at the close of this paper. The effect of 
changes in age composition is conditioned, of course, by occupation, year of entry into and 
withdrawal from labor force, etc. See on age composition and output New York State Joint 
Legislative Committee on Problems of the Aging, Birthdays don’t count (Legislative Document 
No. 61), Newburgh, 1948; Durand, John D., The labor force in the United States 1890-1960, 
N.Y., Social Science Research Council, 1948. 
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D. Biological composition of the population. Any change in the genetical 
composition of a population that increases (decreases) the relative frequency 
of individuals with supra-average potentialities operates to increase (de- 
crease) per capita productive capacity. This determinant operates more 
slowly than most and may, therefore, be disregarded if the time span under 
analysis is short. Several inferences may be made in respect of changes in 
biological composition, however. (a) With the progress of a society in indus- 
trialization, its relative requirement of superior individuals increases and its 
relative capacity for making use of inferior individuals decreases. Indus- 
trialization may be said, therefore, to call for improvement in a population’s 
biological composition. (6) An increase in the relative number of superior 
persons produces two effects analogous to substitution and income effects: 
(i) the relative rate of imputed productivity of the superior persons tends to 
fall; (ii) aggregate national income rises, usually enough to permit an in- 
crease in the absolute amount of income imputable to superior persons 
despite the kind of adverse substitution effect described under (i). 

Industrialization tends to be accompanied by improvements in (A) and 
(B). Industrialization may be accompanied in the longer run by income- 
increasing improvements in the age composition of the population, provided 
that both the birth rate and the death rate move downward as a result of 
industrialization. If only mortality in the lowest age groups responds sig- 
nificantly to industrialization, the relative number of persons of working age 
may be reduced somewhat. In the past industrialization has been accom- 
panied, but only gradually, by a decline in gross and net reproduction and by 
improvement in age composition. 

Should the preceding list of determinants of industrialization and per 
capita income be deemed incomplete, a residual category may be added to 
comprehend factors that at present appear to be insignificant. 


II. The Strategy of Industrialization in Under-Developed 
Countries 


Contemporary interest in the industrialization of under-developed coun- 
tries is premised upon the supposition that the process of industrialization 
can be accelerated through appropriate intervention at strategic points in 
comparatively non-industrialized economies. Intervention, it is assumed, 
may flow from two sources, from powerful interest groups and from the 
apparatus of state in the non-industrialized country, and from other countries 
already industrialized. It is inferred that the rate of industrialization in non- 
industrialized countries may be elevated above that observed in the past in 
countries presently industrialized because: (a) the retarded countries may 
draw upon the experience, knowledge, and material and human resources 


The Development of Densely Populated Areas 389 


of industrialized countries; and (b) the state may assume a much larger and 
more effective role in industrialization than it assumed in Northern and 
Western Europe and the English-speaking world prior to World War I. Let 
us therefore consider the strategic aspects of industrialization. 

The progress of industrialization is most likely to be maximized if action 
is exerted simultaneously upon many of the determinants of industrializa- 
tion, and not merely upon one at a time. For while industrialization is a 
cumulative process, an improvement in any one determinant being propa- 
gated to others and becoming the occasion of their improvement, the funda- 
mental relation obtaining among the determinants is one of complementarity, 
with the effects consequent upon the improvement of any one determinant 
being definitely limited by what is independently taking place in respect of 
other determinants. It should be added that industrialization, while always 
susceptible of cyclical retrogression, does not appear subject to secular 
decumulation subsequently to its having obtained an effective foothold in 
an economy, presumably because the determinants of industrialization be- 
come immune to adverse change beyond a limited amount. 

Strategy requires that action be exerted upon those determinants of in- 
dustrialization which are relatively most responsive to action, since it is 
assumed that the remaining determinants will in time undergo appropriate 
modification in consequence of the changes that have been produced in 
the more responsive of these determinants. The determinants may be classi- 
fied, therefore, into those which are likely to be responsive to action from 
abroad and those which are likely to be amenable to action from within. 

In the category of determinants responsive to external action fall (1)-(s) 
and (16). For a non-industrialized country can draw, but only within quite 
circumscribed limits, upon industrialized countries for equipment, for as- 
sistance in respect of public health, industrial ““know-how,” and scientific 
information, and for guidance regarding the establishment of a salutary 
institutional structure. These six determinants, together with (10), also 
appear to be the ones most susceptible to action from within, a matter of 
importance in view of the fact that the amount of assistance obtainable from 
abroad is limited both by the shortage of foreign personnel and material 
equipment and by the fact that the annual capacity of a non-industrialized 
country to absorb such personnel and equipment is restricted. Determinants 
(6), (9), (C), and (D) appear to be comparatively immune to direct action 
from within or without. The remaining determinants, while susceptible of 
little or no direct influence from abroad, appear to be somewhat subject to 
such influence from within. In this category fall determinants (7) and (8), 
(11)-(15), and (A) and (B), with (7) and (8) perhaps the most susceptible. 

If the preceding analysis is correct, it follows that action from abroad 
should be concentrated upon determinants (1)-(5) and (16) and that action 
from within should be taken principally in respect of (1)-(5), (10), and (16). 
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Some action may be exerted upon (7) and (8) and a lesser amount upon 
(11)-(15) and (A) and (B). No action is indicated in respect of (6), (9), (C), 
and (D). It may be assumed that the determinants which are largely or 
wholly unresponsive to direct action from within and/or without will of 
necessity undergo modification in consequence of the changes that are 
produced in the determinants responsive to action from without and/or 
within. 


III. Material Equipment Per Capita: Its Effects and 
Its Sources 


The most important of the tangible factors that govern the level of per 
capita output and condition the rate of industrial progress is the availability 
of material equipment in its various guises. Most inventions and innovations, 
even though they be capital-saving on the balance and in the longer run, 
must be incorporated materially before they can enlarge man’s productive 
powers. Furthermore, it is largely in virtue of the average amount of appro- 
priate equipment at the disposal of workers that average output per worker 
is high in an economy, since then (within limits) more equipment can be 
used per worker in given industries and relatively more workers can engage 
in industries in which both equipment and output per worker are high. Fi- 
nally, of the relatively mutable determinants of industrialization, none is 
potentially more responsive to concrete and salutary action from within and 
without an economy than is the stock of equipment, for its amount is sig- 
nificantly augmentable while the number of its users may be restricted 
through the employment of effective means of birth and immigration con- 
trol. In this section we shall (a) present in summary form information relat- 
ing to the income-producing effects of material equipment and (b) indicate 
how rapidly per capita income may be raised through the augmentation of 
the stock of material equipment. 

Data relating to material equipment per worker by country are quantita- 
tively and qualitatively unsatisfactory in respect of most parts of the world, 
and above all in respect of the under-industrialized parts of the world. The 
attainment of satisfactory international comparisons is rendered difficult, 
moreover, by the fact that information may be available only for some forms 
of material and not for all. For example, information may be available for 
‘“‘arable land” but not for such non-landed capital (working capital and fixed 
capital) as is employed in agriculture along with land. It may be assumed, 
however, that although the composition of fixed capital and the ratio of 
working capital to fixed capital vary by country and industry, the dominant 
relation obtaining among the major forms of capital is complementary rather 
than competitive in character. For example, the amount of non-landed and 
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working capital utilized per worker in agriculture tends to vary in the same 
direction, although not in the same measure, as does the amount of land 
cultivated per worker.® It may be inferred, therefore, that, if we have data 
relating to a significant amount of the equipment used per worker by coun- 
try, we have a fairly representative sample of the international differences 
in equipment per worker that actually obtain. 

(a) We present data relating to equipment and output per worker in Tables 
I-II and IV. These data suggest that lack of equipment is a dominant char- 
acteristic of non-industrialized countries and that the principal immediate 
cause of mass poverty in most parts of the world is the lack of an adequate 
supply of effective and productive equipment. 

Output per worker in agriculture is closely associated with the various 
forms of equipment, such as land and energy, at his disposal. Clark finds 
production per farm worker to vary inversely with the square root of the 
number of male workers per 1,000 hectares of farm land. Essentially the 
same relationship is found when farm land has been converted into more 
standard units. Output responds significantly also to nonhuman energy 
inputs.” As we have indicated, while other forms of capital may be substi- 
tuted for land, the relationship obtaining between land and the various forms 
of agriculture capital usually is complementary rather than substitutive. 
Hence it is aggregate investment per agricultural worker that is important. 
In the United States in 1929, for example, net output per farm worker ap- 
pears to have increased somewhat more than $100 for each increment of 
$1,000 in the amount of agricultural property being used per farm worker. 
In the late 1930’s a somewhat similar relationship obtained.'° 

Outside agriculture and in economies as wholes, relationships similar to 
those just described also obtain. The role of land, of course, is much less 
important, since land forms a much smaller fraction of a worker’s equip- 
ment outside agriculture and in economies as wholes than in agriculture. 
The role of non-human energy is extremely important outside as well as 
inside agriculture, an increment in the amount of energy available per worker 


8.See Black, J. D., Agricultural population in relation to agricultural resources, Annals 
Amer. Acad. Polit. and Soc. Sci. 188: 211, table 3, 1936; Mandelbaum, K., The industrializa- 
tion of backward areas, 95, Oxford, Blackwell, 1945. 

9. On the relation of farm land to output per worker in agriculture see Clark, Economics of 
1960, 34-36, and The productivity of primary industry, Rev. Econ. Progress 1: 5-6, 1949. A 
Spearman rank correlation of 0.95 obtains, for 8 countries, between output per male farm 
worker (as estimated by Clark in ibid.) and crop land per member of the farm population (as 
estimated by the FAO Mission for Greece, 155, Washington, FAO, 1947). Between output 
per male farm worker (as estimated by Clark) and energy consumption per person engaged in 
agriculture (as reported in N. B. Guyol, Energy resources of the world, 7, Washington, U.S. 
Dept. of State, 1949) a Spearman rank correlation of 0.87 obtains. Line 8 of Table IV indicates 
that in the non-industrialized parts of the world the tractorization of agriculture has made only 
insignificant progress. 

10. These estimates are based upon Black, op. cit., 211-212. On the late 1930’s see Johnson, 
D. G., Forward prices for agriculture, chap. 7, Chicago, Univ. of Chicago Press, 1947. 
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tending to add a sizeable increment to his output. Comparison of line 10 
with lines 4-6 in Table I reveals the importance of energy; so also does 
comparison of column 8 with columns 4-6 in Table II. The role of energy 
may be illustrated even more strikingly through the use of production func- 
tions designed to disclose the quantitative relationship obtaining between 
increments in energy and increments in income.'! It is because the role of 
energy in current productive operations is so great that it may be said that 
whether or not an economy has a real industrial future turns largely on 
whether it has abundant reserves of energy-containing resources (e.g., see 
column 9 in Table II and line 11 in Table IV). 

The importance of capital equipment is on a par with that of energy. 
Among the reasons for this is the fact that in large measure equipment per 
worker is an index of energy available per worker, since the inventions, etc., 
incorporated in the capital equipment put energy at the worker’s disposal. 
The importance of capital is suggested by the correlation obtaining in Tables 
I and II between indices of income and indices of equipment and by the fact 
that the best-equipped regions (see Table IV) are also the regions where 
income per worker is highest, and conversely. International data centered 
around 1913 suggest roughly that at that time a $100 increment in non- 
landed capital per worker was accompanied by something like a $20 in- 
crement in his output.'? Clark estimates the relationship between income 
(= y) and non-landed capital (= x) per worker to be parabolic, with log y = 
2.884 — 1.108x + 0.323 (log x)?.** 


11. While international differences in output per farm worker are significantly associated 
with international differences in arable land per farm worker, international differences in land 
per worker are not significantly associated with output per worker, in part because land varies 
in quality but principally because the relative importance of land in the productive equipment 
of nations varies greatly. The comparative lack of association between land and output is sug- 
gested by a comparison of column 10 with columns 4-5 in Table II and confirmed by E. C. 
Olson’s studies. Let Y represent national income; E, total energy excluding human energy; 
P, employed population; L, head of livestock expressed in livestock units; and A, area of cul- 
tivated land. If, after the manner of the Douglas-Cobb production function (see note 17 below), 
Y = f(P,E,L), the following approximate percentage change in Y accompanies a 1 per cent 
change in the designated variable, given that the other two variables remain unchanged: E, 
about 0.5 per cent; L, about 0.28; and P, about 0.23. When 4 is introduced into the income 
equation, the corresponding percentages become: E, 0.48: L, 0.41; P, 0.35; and A, —0.18. Olson 
suggests that, since national economies differ in structure and since countries may be grouped 
into two or three relatively homogeneous categories, the income-estimating equation appro- 
priate for any one of these groups will tend to differ from that most appropriate for the other 
groups. See Olson, Factors affecting international differences in production, Amer. Econ. Rev. 
Proc. 28 (2): 502-522, 1948. It may strike the reader that Olson’s findings run counter to the 
argument advanced in sections I and II of this paper. This is not the case. The magnitudes of 
the variables E and L, together with the quality of P and the effectiveness of all three, are func- 
tionally related to most of the determinants we have listed and reflect their aggregate influence 
in a summary manner. 

12. Estimated from Clark, Conditions, 389. 

13. Economics of 1960, 74. | have discussed the matters treated in the preceding paragraphs 
in my Aspects of the Economics of Population Growth, Southern Econ. Jour. 14: 123-147, 
233-265, esp. 246-265, 1948. 
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Having examined the relations obtaining in particular branches of in- 
dustry between equipment per worker and output per worker, let us discover 
if a definite relation obtains between the aggregate income produced within 
a nation and either all its physical assets or those of its physical assets which 
are immediately employed to bring this income into being. While our quanti- 
tative information relating to this relationship is inadequate for the purposes 
of our analysis, it may nonetheless be employed to explore the role of capital 
formation in industrialization. 

Let W represent all of a nation’s physical assets, and let these be divided 
into two categories, W, and W,. Within W, may be placed all assets which, 
under prevailing institutional and other relevant conditions, are viewed as 
yielding income in a significant degree; while within W, are included all 
remaining physical assets, namely, those which, under the given conditions, 
are yielding no income or significantly little income. Under W,, therefore, 
may be included physical assets of the following types: those employed for 
defense; those utilized for other public purposes (e.g., streets and highways, 
public schools and buildings and cognate equipment); those in the form of 
excess reserves (e.g., subsoil wealth and other forms of wealth not in use; 
excessive inventories at consumer and other levels); consumer durables; 
and so on. There are also forms of W, which, in the early stage of a country’s 
development, closely resemble W, and may even be included with it (e.g., 
railroads). 

Let us now call the ratio of income to wealth §, with S§ equal either to 
Y/W or to Y/W,; and let s represent the ratio of the annual increment of 
income to the annual increment of wealth upon which it is consequent, 
namely, AY/AW or AY/AW,. The value of S, as well as that of s, turns on 
whether we define it in terms of Y/W or Y/W,, and, given the latter defini- 
tion, what assets are included under W,. In the United States § defined as 
Y/W had a value of 0.21-0.24 in 1923 and 0.20-0.25 in 1929.'* The value of 
S, defined as Y/W,, has a much higher value, since in a country like the 
United States W, may form 30-45 or more per cent of W. Available esti- 
mates suggest that § defined as Y/W, has a value lying within or around 
0.3-0.35. For example Fellner, upon defining W, to include assets other 
than monetary metals and land and goods in the hands of consumers, found 
the ratio s of yearly real output to real capital stock (i.e., AY/AW,) to range 
between 0.39 and 0.30 in 1879-1938, with 1919-1938, a period marked by 


14. Physical assets in the United States were evaluated at $321-353 billion in 1922 and 
$428 billion in 1930. National wealth was evaluated at $309 and $354 billion, respectively, as 
of 1923 and 1929, by the National Industrial Conference Board. National income approxi- 
mated $87.4 billion in 1929 and $70-73 billion in 1923. See Doane, R. R., The anatomy of 
American wealth, 35, 37, 120-121, N.Y., Harper, 1940, and U.S. Bureau of the Census, 
Historical statistics of the United States, 1789-1945, 9-11, Washington, D.C., 1949. Of the 
$32 billion difference in the 1922 estimates, $22 billion are attributable to the inclusion of 
streets, roads, and highways. 
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relatively full employment, represented by a value of 0.35.'° E. H. Stern,'® 
having defined W, much as Fellner has and having established a regression 
equation between Y and W,, discovered the value of s(= AY/AW,) to ap- 
proximate 0.3 in both the United States in 1879-1938 and the United King- 
dom in 1924-1938. For comparatively under-developed South Africa in 
the 1930’s Stern found a corresponding value of around 0.5. 

Progress in industrialization and income will be at a maximum only if, 
the rate of investment being given, the annual increment of investment is 
appropriately distributed between W, and W, and among the various forms 
of W, and W, according to their relative significance at the time. For since 
all forms of W, and W, absorb some savings, the increase of any one form is 
always at the expense of others, the volume of savings being given. What 
constitutes the optimum distribution of savings between W, and W, turns on 
a country’s stage of industrial development, the degree of complementarity 
then obtaining between W, and W,, and the degree of sovereignty and choice 
being allowed consumers. In the earlier stages of industrialization relatively 
heavy increases of immediately less productive forms of W, and of forms of 
W, oriented to collective purposes frequently tend to be indicated. Further- 
more, savings sufficient for the forms of investment indicated will not be 
forthcoming if the rate of saving is too low, or if savings are diverted into 
non-indicated forms of W,. While industrial progress tends to be accom- 
panied over the long run by a rise in the ratio of W, to W, the rate at which 
this ratio advances may be curbed through the introduction of appropriate 
restrictions upon consumer sovereignty and the uses to which savings may 
be put. Nonetheless, a considerable fraction of the annual savings is bound 
at all times to be absorbed by W, investment. Even so, in view of what has 
been said, a strong case may be made for appropriate restrictions upon both 
consumer sovereignty and the disposition of savings in countries undergoing 
industrial development. 

The value of S may fluctuate or undergo non-secular changes for a number 
of reasons. (a) In view of what has just been said, Y/W will rise if the W,/W 
ratio, having deviated from the optimum level, is brought back to it through 
appropriate investment; it will fall as W,/W departs from the optimum. 
(b) Y/W will fall if less productive forms of W, are increased at the expense 
of more productive forms even though W,/W, remains constant. (c) The 


15. Fellner, W., Monetary policies and full employment, 78-83, Berkeley, Univ. of Calif. 
Press, 1946. Of the $353 billion of national wealth as of the end of 1922 (according to the 
Federal Trade Commission), only $183.7 billion is made up of real capital stock, according to 
Fellner. Kuznets’s data on real capita formation are employed to extend the 1922 estimate 
backwards and forwards. 

16. Stern, E. H., Capital requirements in progressive economies, Economica 12: 163-171, 
1945. Stern gives values only for what we have called 1/s. Comparison of Douglas’s figures on 
capital growth in the United Kingdom with Clark’s income estimates suggests that in the period 
1875-1909 the value of s was close to 0.3. See Douglas, P. H., The theory of wages, 464, 
N.Y., Macmillan, 1934, and Clark, Conditions . . . , 397. 
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value of § falls as the level of employment falls and rises as the level of 
employment rises. (d) The value of S will change, moreover, in response to 
changes in the number of shifts of workers used per day. For example, if the 
number of shifts is increased from one to two, W, will be used more inten- 
sively, with the result that Y/W will rise. Whether an increase in the number 
of shifts from two to three will further increase Y/W is less certain and must 
be determined empirically. In general it is advisable that under-developed 
countries which are short of W, operate at least two shifts of workers per 
day and thereby increase Y/W and improve the prospects for further in- 
dustrialization. (e) The shift of workers from agriculture and forestry into 
industries in which output per worker is higher tends to hold the value of 
Y/W at a higher level than would otherwise be sustained. This movement 
loses force, of course, as the relative number of persons engaged in agri- 
culture and forestry declines. 

The value of § is subject to two secular influences which, other condi- 
tions being given, cause the value of s to differ from that of §. These in- 
fluences are population growth and technological and related forms of 
change. Let us therefore consider the former, under the assumption that 
technological and related circumstances remain constant. Y progresses in 
consequence of increases in the labor force (which we shall call L) and its 
equipment (i.e., W) and as the result of significant changes in other income- 
affecting forces (e.g., the relative amount of free output-affecting agencies; 
the quality of the labor force; the quality of equipment; etc.) which we shall 
call R and for the present suppose to be without effect. If, under these condi- 
tions, W increases more rapidly than L, Y will increase less rapidly than W 
and Y/W will fall, for the value of s(=AY/AW) will be less than that of 
S@Y+AY/W + AW) after the change. A similar result is obtained if § and 
s are defined in terms of Y and W,. 

What has just been said may be illustrated with a numerical example 
based upon the original Douglas-Cobb" production function. Suppose we 


17. See Douglas, op. cit., and Are there laws of production? Amer. Econ. Rev. 38: 1-41, 
1948. Let aggregate net output be represented by O; the labor force and its marginal pro- 
ductivity, by L and /; and the marginal productivities of W, and W, by w, and w.,, respectively. 

Then, in accordance with the usual assumptions, O = L/ + W,w, + W.w,. It is usually 
assumed, moreover, that the ratio of / to w, or to w,, varies inversely with the ratio of L to W,, 
or to W,; if L, W,, and W, each increases by a certain fraction f, O will increase by f since, 
under the circumstances, /, w,, and w, remain unchanged. Under these conditions the value of 
s=AO/(AW, + AW.) remains the same as S = O/(W, + W.,). If, however, W, and W, increase 
by f whereas L remains unchanged in quantity, O will increase by less than f, and the value 
of s will fall below that of §. This decline would not take place, of course, if some other residual 
force R were operating either to increase the value of w, and w, sufficiently, or to contribute 
enough to the increase of O to offset the decrease in w, and w,. It is because such a force as R 
is operating through time that the value of s has fallen no more than it has despite the decline in 
the ratio of L to W, it being assumed that the ratio of W, to W., remains substantially unchanged. 
The residual force R is made up of elements not included when O is represented as a function 
only of L, W,, and W,. Representative of these elements are changes in the quality of L, W,, 
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combine 100 units of L with 100 units of W, with each unit of W equal in 
value terms to 4 units of Y, so that the combination produces 100 units of Y, 
the marginal product of a unit of L being */, of a unit of Y and the marginal 
product of a unit of W being '/, of a unit of Y. Under the circumstances § 
has a value of 100/400, or 0.25, and the average output per unit of L is 1 
unit of Y. These values will remain unchanged if we increase L and W by 
One per cent each. But suppose we hold L constant at 100, and increase W 
to 101, it being assumed that 4 per cent of the preceding year’s income of 
100 units of Y has been saved and invested in W. The aggregate income 
will now approximate 100.25 units of income; the average output per unit 
of L will be 1.0025; the value of s will be, in terms of Y, approximately 
0.25/4, Or .0625: and the value of § will have fallen, in terms of Y, from 
0.25 to 100.25/404. Since, if L had also increased 1 per cent, the average 
output of L would have continued at the level of 1 instead of rising to 
1.0025, we may say that a 1 per cent increase in L (i.e., population) costs 
the population a '/, of one per cent increase in per capita income. If the 
respective marginal productivities of W and L were not 1/, and */,, respec- 
tively, but '/, each, the value of s would be 0.5/4, or 0.125, and the cost of a 
I per cent increase in L would be the prevention of a '/, of one per cent in- 
crease in per capita income. Under static conditions, therefore, an increase 
in W unaccompanied by a corresponding increase in L, operates to reduce 
s and §. In consequence the income-opportunity cost of population growth 
is relatively lower than when conditions are dynamic and § manifests a 
lesser tendency to fall. 

Let us now hold L relatively constant and suppose that dynamic changes 
represented by changes in the value of R accompany the increase in W. 
Changes of this sort presuppose an increase in W since most of them must 
find embodiment in material equipment before they can become effective. In 
consequence of changes of this sort, therefore, the combined marginal 
productivities of L and W may rise sufficiently to cause Y to increase 


and W,., changes in the influence of ‘free’? resources, changes in organization, invention, 
innovation, and so on. 

Let us, in keeping with what has been said, change the form of our production function from 
O=f(L, W,, W.) to O = f(L, W,, W., R), with R subject to variation whether or no all the 
other variables vary. Accordingly, even though W, and W.,, increase by f while L increases by 
less than f, O still will increase by f if R varies enough in an output-increasing direction to 
offset the failure of L to increase by f. It is because production functions are not usually de- 
fined to include a variable such as R and take its influence into account that economists find 
difficulty in accounting for the fact that O sometimes increases by more or less than f in the 
world of reality even when L, W,, and W., each increases by f, or in explaining the fact that O 
may sometimes increase by f even when, with W, and W, (say) increasing by f, L increases by 
less than f. The accounts of Stigler and Allen indicate that the role of a residual force similar 
to R is not customarily made use of to cope with the problem of “increasing” and ‘“‘decreasing”’ 
returns. See Stigler, G. J., Production and distribution theories, chap. 12, N.Y., Macmillan, 
1941; Allen, R. G. D., Mathematical analysis for economists, 264-265, 317-319, London, 
Macmillan, 1938; also note 11 above. 


The Development of Densely Populated Areas 397 


nearly as rapidly as W and conceivably more rapidly, for the production 
function itself is modified. Dynamic changes of the sort we have lumped 
together under the residual R thus operate, if they are favorable on the 
balance, to cushion the tendency of S to fall as the ratio W/L rises. Changes 
of this sort thus increase the opportunity cost, in terms of per capita in- 
come, of population growth. Thus if, even though L is constant, dynamic 
change prevents a decline in S, a 1 per cent increase in population will cost 
a I per cent increase in per capita income whereas, if § falls in value, this 
cost, as we have seen, will be somewhat lower. Under all circumstances, 
however, so long as a nation’s population is in excess of the optimum in 
size, an increase in population must entail some cost in terms of per capita 
income. 

Both population growth and technological and similar improvements have 
operated in industrialized countries to prevent greater declines in § and s 
than otherwise would have been experienced. In the United States, for ex- 
ample, although W, increased more than twice as fast as L between the 
1880’s and the 1920’s, the value of s defined as AY / AW, declined only about 
one-tenth.'® Had L not grown at all, the value of s thus defined would have 
fallen about one-half. The decline in the value of s (similarly defined) in 
the United Kingdom since the 1860’s appears to have been greater, perhaps 
around one-fifth'’; but it would have been greater still had L not grown. In 
both countries continuing improvements in technology called for and 
absorbed savings, elevated the marginal productivity of labor, at least 
weakened the tendency for the marginal productivity of capital to fall, and 
thus operated, together with increases in L, to prevent much greater declines 
in § than would otherwise have been experienced. In the future in under- 
developed countries both technological and demographic change will serve 
to sustain the value of S; in industrialized countries technological change 
will be the principal source of support for S. 

Analysis of the part played by savings and capital formation in industriali- 
zation entails two choices. First, one must define § either as Y/W or as 
Y/W,. In view of the fact that the industrialization of under-developed 
countries involves heavy and continuing outlays for many forms of capital 
included under W,, the Y/W definition appears to be the more useful. 
Second, we must determine upon a value for Y/W representative of under- 
developed countries. In the United States Y/W has a value in the neighbor- 


18. In the United States, between a period centered around 1883 and one centered around 
1928, the following increases per year took place: aggregate real output, 3.5 per cent; real 
capital stock, just under 4; the labor force, about 1.75; and real output per capita, about 2. 
The rates are based upon Fellner’s estimates. See op. cit., 80. Carl Snyder estimated that, 
between 1850 and 1930, the ratio of capital to annual value of product nearly doubled. See 
Capitalism the creator, 126, N.Y., Macmillan, 1940. On the ratio of wealth to income see also 
Cassel, G., On quantitative thinking in economics, chap. 6, Oxford, Clarendon Press, 1935. 

19. This statement is based upon data presented by Stern, Douglas, and Clark, whose works 
are cited in notes 16-17 above. 
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hood of one-fifth. This value must be much higher in non-industrialized 
countries where capital is scarce and § has not yet fallen in consequence of 
progress in industrialization. A value of 0.4 or higher is probably indicated. 
For example, since the value of Y/W, (as noted earlier) has been about 1.67 
times as high in South Africa as in the United States, and since the ratio 
W,/W must be somewhat higher in South Africa than in the United States, 
it is likely that Y/W has a value in the neighborhood of 0.4 in South Africa. 
Comparison of annual savings and investment rates with the rate of growth 
of income suggests that in Japan in 1908-1925 S, or AY/W, probably had a 
value close to 0.4.”° In less developed countries than South Africa and Japan 
the value of both Y/W and AY/AW probably exceeds 0.4. For purposes of 
analysis we shall assume that in under-developed countries §$(= Y/W)hasa 
value in the neighborhood of 0.4 and that the combined influence of popula- 
tion growth and technological progress will keep the value of both § and 
s (= AY/AW) in this neighborhood. If our estimate is too low, we shall 
underestimate the influence of industrialization whereas, if it is too high, 
we shall overestimate it. 

In absence of an aggressive, state-supported, and state-implemented 
program for birth control and planned parenthood in the non-industrial- 
ized countries, it is likely that their populations will increase 1-1.5 per cent 
per year. For these populations are coiled or Oriental in character, being 
marked by high mortality, low life expectancy, high natality, and high 
potential rates of increase which will tend to be actualized under the impact 
of such improvements in economic conditions as accompany industrializa- 
tion. As we have already indicated, an increase of 1 per cent in population 
may cost an 0.5-1 per cent increase in per capita income. It is advisable, 
therefore, that programs for industrialization also include plans for the 
diffusion of cheap and practical means of contraception and the stimulation 
of their use. 

(b) Let us turn now to estimating the capital and savings requirements of 
under-developed countries, in especial those with per capita incomes in the 
neighborhood of $100 and with 60 or more per cent of the labor force 


20. According to Clark (see Conditions . . . ,116ff., 406) between 1897 and 1928 the national 
income of Japan advanced about 4.75 per cent per year while savings approximated one-fifth 
of the national income, suggesting that AY/AW had a value of only about 0.24. However, 
Staley’s figures on the progress of the national income between 1900-1909 and 1920-1929 
and the annual rate of investment suggest that AY/AW probably had a value in excess of 
0.4. This estimate appears to be too high in consequence of exaggeration of the rate of income 
growth. Between 1908 and 1925, according to Clark’s estimates, national income advanced 
nearly 5.5 per cent per year, while investment, accordingly to Staley’s figures when made 
comparable with Clark’s, absorbed about 14 per cent of the national income. Accordingly, 
AY/AW must have been around 0.4. See Staley, E., World economic development, appendix to 
chap. 4, Montreal, International Labor Office, 1944. According to estimates reported by H. G. 
Moulton for 1928 Japan’s national income approximated only 10.7 per cent of her estimated 
wealth. This ratio is obviously much too low. See Moulton, Japan, 248, 614, Washington, 
Brookings Instn., 1931. 
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engaged in agriculture and forestry. We shall first have recourse to a hypo- 
thetical, though representative, case. Subsequently we shall formulate the 
problem in more general terms. 

Suppose a country with a population of 1,000,000; a labor force of 
350,000, 80 per cent of whom are engaged in agriculture and forestry; per 
capita and aggregate equipment (i.e., W) of $250 and $250 million, respec- 
tively, with equipment per worker averaging $714 and other wealth averag- 
ing $50 per capita.?! Suppose that § defined as Y/W remains constant at 
its initial value of 0.4. Suppose further that we plan, over a 25-year period, 
to transfer 140,000 workers out of agriculture, and reduce the agricultural 
fraction of the labor force to 31 per cent, given a 1 per cent annual increase 
in population, and to 24 per cent, given a 2 per cent annual increase. Sup- 
pose, finally, that we equip all new and transferring workers at $1,500 per 
head; that over the 25-year period we gradually raise equipment per worker 
of all other workers from $714 to $1,500; and that we increase non-business 
equipment per inhabitant 1 per cent per year. 

The plan outlined will absorb about 13.8 per cent per year of the national 
income for 25 years if the population continues to increase I per cent per 
year, and about 19.5 per cent if the population grows 2 per cent per year.” 
Since § is assumed to remain constant at 0.4 and since about 8 per cent of 
the annual income is devoted to increasing equipment per worker and per 
capita, per capita income will increase about 3.2 per cent per year, rising, 
in the course of the 25-year period, from the initial $100 to nearly $220. 
It is quite unlikely that, short of considerable foreign investment, the 13.8 
per cent investment rate, required when population grows I per cent per 
year, can be realized. The 19.5 per cent investment rate, required if popula- 
tion grows 2 per cent per year, seems impossible of attainment short of very 
considerable foreign assistance. 

Proponents of industrialization usually emphasize the increase in ag- 
gregate and per capita income to be obtained from a shift of the excess 
labor force out of agriculture, in which there usually is much disguised 
unemployment, and into appropriate non-agricultural occupations. Sup- 
pose 80 per cent of the labor force is engaged in agriculture where output 

21. Our assumption that one-fifth of the hypothetical country’s wealth is devoted to pur- 
poses other than equipping the labor force is suppositional and may be too low. In the United 
States in the last half of the nineteenth century, dwellings, household equipment, clothing, 
personal ornaments, theatres, churches, etc. comprised 20-25 per cent of the estimated tangible 
wealth. See Doane, op. cit., 263. 

22. Equipment of the transferring and the non-transferring workers will cost about $7.5 
million, or 7.5 per cent of the national income in the first year, and a like percentage in subse- 
quent years as the absolute outlay is stepped up with the rise in income. Equipping a 1 per cent 
increase in the labor force will cost $5.25 million, or 5.25 per cent of the national income, in the 
first year, and double this amount if the labor force increases 2 per cent per year. The absolute 
outlay will rise in later years, but the percentage figure will remain around the first-year level. 


Non-business capital formation will absorb 1 and 1.5 per cent per year of the national income, 
given population growth rates of 1 and 2 per cent, respectively. 
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per worker is I in contrast with 2-3 in non-agricultural occupations. Then 
the transfer of 'y of the agricultural labor to non-agricultural employ- 
ments will, under essentially static conditions and on condition that agri- 
cultural output remains unchanged, permit an increase of between '/,. and 
4449 in total output. Given the dynamic conditions which accompany in- 
dustrialization, however, the increase may be greater. It has been estimated, 
for example, that a 1 per cent decrease in the number of persons engaged in 
primary occupations tends to be accompanied by a 3.94 per cent increase 
in per capita income.”* In our discussion we do not take this transfer problem 
explicitly into account, since it is automatically taken care of when the 
capital stock is increased and employed where it is most effective, and since 
its direct influence virtually ends in most countries when the relative num- 
ber of persons engaged in agriculture falls significantly below one-fifth. The 
comparative lowness of output in agriculture appears to be attributable to the 
relatively small amount and poor quality of the equipment employed therein, 
to the lesser education of agricultural workers, to the presence of much 
disguised unemployment, and, when agriculturalists are exploited, to the 
unfavorable terms of trade. Accordingly, given an adequate supply of 
capital and an appropriate redistribution of workers among occupations, 
the differences between agricultural and non-agricultural productivity per 
worker tend to be eliminated. 

We may now formulate in more general terms the relation obtaining be- 
tween capital formation and progress in industrialization and income. We 
have already defined Y, W, W,, and W,. For present purposes we shall 
define § as Y/W and s as AY/AW. Let p represent population and r its 
annual rate of increase in per cent; y, per capita income and j its annual rate 
of increase in per cent; and i, the annual rate of increase in Y in per cent. 
Let a represent the annual increment in W expressed as a percentage of Y. 
Furthermore, let a be broken up into its two components, each expressed 
as a percentage of Y, with a, representing the increment in W originating 
in domestic saving and a, the increment originating in net investment flow- 
ing in from abroad. We may now express the annual rate of increase in Y as 


i= s(a, + ap). 


If the value of § is constant and equal to that of s, we may substitute S§ for s. 
However, since s tends to differ from S and to decline as W/p increases, a 


23. Suppose 80 per cent of the labor force is engaged in agriculture where output per worker 
is 1 and that average (= marginal) output per worker in non-agricultural employments is 3. 
Then a transfer of 1/80 of the agricultural labor force to non-agricultural occupations will increase 
aggregate income 2-3/140, or 1.4-2.14 per cent. Under dynamic conditions the effect may be 
larger. Thus S. Raushenbush estimates that a 1 per cent decrease in the relative number in 
primary occupations tends to be accompanied by a 3.94 per cent increase in per capita income. 
See People, food, machines, 79, Washington, Public Affairs Inst., 1950. See also L. Bean’s 
estimates in Studies in income and wealth, Part Five, N. Y., National Bureau of Economic 
Research, 1946; and Ezekial, M., Towards world prosperity, 14-29, N.Y., Harper, 1947. 
See column 11 in Table II and line8 in Table I on the relative number engaged in agriculture 
by country. 
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corrective factor c, with a value less than unity, must be employed to reduce 
the value of § appropriately so that 


i= S(a,+ a,)c. 
Then the annual rate of increase in y may be expressed as 


nl 1 + S(a, +a,)c _ 


1+r . 


This last equation indicates that so long as s remains constant or as c has a 
value of unity, a I per cent increase in population costs approximately a 
I per cent increase in per capita income; but that, if c has a value less than 
unity, the cost in terms of j is less than 1 per cent.** 

Let us now assign values to the elements composing the equation for /. 
We have already assigned a value of 0.4 to § and we shall assume it to 
remain constant for 50 years. To r we may assign a value of | per cent. 
For reasons to be indicated we may assign to a, a value of 0.03-0.12 Y, 
and to a, a value not in excess of 0.33a,. Accordingly, a tends to have a 
value ranging between 0.04 and 0.16 Y. These values suggest that i will 
assume a value ranging between 0.016 and 0.064 Y, while j will assume a 
value lying between 0.006 and 0.053 Y. Judging by past experience the value 
of j is not likely long to exceed 4 per cent per year unless the countries 
undergoing industrialization experience much more foreign assistance than 
did Japan, the non-Western under-developed country whose industrial 
progress has been the most remarkable. 

Let us now examine the values we have assigned to a, and a,. In the 
nineteenth and early twentieth centuries the average annual propensity to 
save (let us call it g) ranged between 0 and 20 per cent.”° But not all of gq is 
likely to assume the form of W, there being a fractional wastage w of q, 
such that a, = (1 — w)q. If w normally has a value lying between 0.1 and 0.2, 

24. The statement of the income : capital problem in this paragraph resembles that developed 
by Domar in his attempt to estimate the amount of income growth needed to absorb the 
amount of savings provided when income is at the full employment level. His emphasis is 
upon the maintenance of full employment whereas ours is upon the supply of enough savings 
(= investment) to sustain a high rate of income growth. Furthermore, his definition of s approxi- 
mates our AY/AW,. On the income : capital relationship see Harrod, R. F., Towards a dy- 
namic economics, chap. 3, London, Macmillan, 1948: Domar, E. D., Capital expansion, rate 
of growth, and employment, Economica 14: 137-147, 1946, Expansion and employment, 
Amer. Econ. Rev., 37: 34-55. 1947, and The problem of capital accumulation, ibid. 38: 777- 
794. 1948: Schelling, T. C., Capital growth and equilibrium, ibid. 37: 864-876, 1947: Stern, 
E. H., The problem of capital accumulation, ibid. 39:1160-1169, 1949: and Robinson, Joan, 
Mr. Harrod’s dynamics, Econ. Jour., §9: 68-85, 1949. 

25. In the late nineteenth and the early twentieth centuries the ratio of savings to national 
income normally ranged between 5 and 20 per cent, with an intermediate range of 8-14 repre- 
sentative of most countries. Per capita income has rarely grown more than 2 per cent per year 
over a period of 40-50 years, Japan affording the only instance in which it long progressed at a 
rate close to 4 per cent. See Clark, Conditions, 148, 406, and Economics of 1960, chap. 6: 
Domar, E. D., The “burden of the debt” and the National Income, Amer. Econ. Rev. 36: 


826, 1944: Goldenberg, L., Saving in a state with a stationary population, Quart. Jour. Econ. 
59: 50, 65, 1946. In the countries of Western Europe in 1938, gross domestic investment 
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we may suppose that a, will approximate 0.8-0.9q. If this is the case, a, 
may conceivably attain a value as high as 0.16 Y provided that conditions 
extremely favorable to saving are maintained and that the value of w is 
held down. In practice, however, it is doubtful, given the lowness of per 
capita income in the under-developed countries, whether q will be high 
enough and w low enough to permit a, to assume a value in excess of 0.12 Y, 
if that much. For reasons that we develop later, it does not appear feasible 
long to elevate a, above 0.33 a,, since when a value of this order is exceeded 
foreign investment is not likely to be effectively absorbed and/or serviced. 
As a rule, over long periods the value of a, lies below one-third of a,. It 
should be noted that, because of waste of foreign exchange, the absolute 
amount of foreign investment in a country tends to fall short of the amount 
of exchange that appears to be available for such use. 

Growth of per capita income in under-developed countries at a rate of 
3-4 per cent per year—i.e., at a rate double that in prospect in industrialized 
countries— presupposes that at least two conditions will be met by non- 
industrialized countries. First, these countries must step up q, minimize w, 
compel most savings to assume the form either of W, or of the compara- 
tively essential types of W,, attract foreign capital, and utilize virtually all 
of their foreign exchange for the servicing of foreign debt and the procure- 
ment of relatively productive kinds of equipment and services not obtainable 
at home. Among the complementary courses of action suited to accom- 
plish this first condition are the following: (a) establishment of foreign ex- 
change controls which are designed to divert foreign exchange to uses 
that directly or indirectly increase output; (b) creation of financial and 
related insitutions which will assemble the savings of large and small income- 
receivers and shunt them into appropriate lines of activity; (c) employment 
of the apparatus of state to compel most of the income received by wealthy 
though unenterprising individuals to assume the form of W, and of essential 
types of W,, 

Second, it is essential that § and s not decline appreciably in value. 
Attainment of this objective turns on there being available either a suffi- 
cient supply of arable land and other essential natural resources, or means by 
which shortages of these factors can be made up. While there will probably 
be enough land in most of Latin America and Africa, there will be far too 
little in Asia and the Caribbean area (see Table II, column 10, and Table IV, 
lines 4-7).”° It is essential, therefore, that steps be taken to alleviate the 


expressed as a percentage of gross national product, ranged between 6 in Czechoslovakia and 
25 in Sweden, in contrast with 8 in the United States. Net foreign investment ranged from plus 
2 to minus 2 per cent of gross national product. In 1947 both gross domestic and net foreign 
investment were appreciably higher, see United Nations, Selected world economic indices, 
50, Lake Success, United Nations, 1948. 

26. Data relating to crop land per capita (see Table II, column 10, and Table IV, line 4) 
indicate that the amount of crop land in use per inhabitant is hazardously low in regions other 
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shortage of arable land in these land-lacking regions (e.g.: increased invest- 
ment per acre; control of plant and animal diseases; substitution of more 
productive for less productive plant and animal types; and development of a 
diet which, though predominantly vegetable in character as at present 
[see columns 7-9 in Table III and lines 23-26 in Table I] is adequate). 

Data presented in column 9 of Table II and line 11 of Table IV indicate 
that energy resources (other than atomic)*’ are probably in too short supply 
to permit great industrial development in much of Latin America, in much of 
the Near East and Southern Asia, and in many parts of Africa, particularly 
since this shortage of energy reserves is accentuated in many of the energy- 
lacking regions by an associated shortage of iron ore and other crucial 
minerals.** It appears, therefore, that even though these shortages may be 
somewhat counterbalanced by economy in resource use and by the tendency 
of returns to increase with industrialization,”*’ they probably cannot be 
wholly compensated. It follows, if this be the case, that § and s will be under 


than the Western Hemisphere, Oceania, and Russia. Data relating to the amount of land which, 
though now in forest, is both accessible and susceptible of being used for agriculture (see 
Table IV, line 7) indicate the per capita amounts to be smallest in the regions where the short- 
age of arable land is already most pronounced. The importance of this point is accentuated by 
the fact that several acres of forest land are required per capita to supply minimal timber and 
related requirements. It may be said, in general, that there exists in the world a sufficiency of 
arable land, if it be brought into use and used effectively, to supply the food requirements of 
an expanding world population. The practical significance of this potential supply of arable 
land is greatly reduced, however, by the fact that its location and ownership, together with 
institutional and economic obstacles in the way of its use, make this land relatively inaccessible 
to the land-short peoples. (In geological time, of course, the rise in world temperature initially 
will add to the supply of cultivatable land. This trend is not relevant to the present argument, 
however, since the rate of change per time period is so much greater for population than for 
the supply of cultivatable land.) On the above issues see Brown, A. J., /ndustrialization and 
trade, 18-25, London, Oxford Press, 1943, and my The World’s Hunger— Malthus, 1948, 
Annals Acad. Polit. Sci. Columbia Univ., 53-71, 1949. It appears, therefore, that efforts to 
increase yields per acre offer a more practical solution to the food problem in the land-short 
countries of the world than do efforts to augment the area under cultivation. For it has been 
estimated that plant and animal yields may be increased as muchas 50 per cent or more ina few 
years through the introduction of better methods of cultivation, improved plant and animal 
varieties and breeds, modern animal breeding and feeding methods, and effective disease, pest, 
and fungi controls. See United Nations, Technical assistance for economic development, 
22-24, 138, 143-145, 152-156, 182, Lake Success, United Nations, 1949. 

27. Commercially exploitable deposits of uranium ore reportedly are to be found principally 
in the Belgian Congo, Canada, Czechoslovakia, and the United States. 

28. Data on energy resources are given in Guyol, op. cit.; Brown, op. cit., 18-24: and Usher, 
A. P., The resource requirements of an industrial economy, Jour. Econ. Hist. 7: Supp. 7: 
35-46, 1947. Brown reports iron ore supplies in terms of millions of tons of metal content as 
follows: Western Europe 8,485: Eastern Europe, 472: United States, Canada, Cuba, and 
Newfoundland, 9,000: Australia and New Zealand, 200: South Africa, 3,000; Argentina, 
Uruguay, and Chile, 250; U.S.S.R., 16,000; India, 2,330; China, 650; Japan, 30. Considerable 
iron ore is to be found also in Brazil, Rhodesia, and Egypt. See Table IV, line 12, on supplies 
by continent. Venezuela’s newly discovered deposits are extraordinarily rich. 

29. See Jones, G. T., /ncreasing return, Cambridge, Cambridge Univ. Press, 1933; Clark, 
Conditions, 306-317, and The productivity of manufacturing industry, Rev. Econ. Progress 
1 (8-10), 1949. 
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strong pressure to fall, and that advancing per capita income 3-4 per cent 
per year for many years will not be easy even if it should prove possible. 


IV. Industrial Composition and Industrial Development 


Maximization of the rate of industrialization, other conditions being given, 
requires that both investment and the labor force be appropriately distrib- 
uted among the industries that compose or may compose a developing 
economy. Such distribution presupposes both recognition of each of the 
following sometimes antithetical principles and the assignment of appropri- 
ate weight to each. These principles are: (1) full account must be taken of 
the implications of the fact that much capital equipment is immobile, and 
that a considerable fraction of this immobile equipment is not very pro- 
ductive directly and/or immediately; (2) due weight must be given to the 
establishment of industries which ease the pressure for foreign exchange; 
(3) it is essential that, in so far as possible, industries suited to satisfy the 
more urgent consumer wants be given the highest priority; (4) capital should 
initially be directed, in so far as possible, into industries (i) characterized 
by low capital-intensity and (ii) capable of utilizing most effectively the 
kinds of labor available and/or in relatively immediate prospective supply; 
(5) industrial development should proceed along lines suited to exploit the 
relatively more accessible land and natural-resource equipment of a country; 
(6) a workable balance must be maintained among the industries composing 
an economy so that, given prospective foreign trade relations and the fact 
that some industries must initially be developed ahead of the market, inter- 
industry complementarities may be taken advantage of and uneconomic 
and excess capacity may be averted. 

(1) Inasmuch as a major fraction of the physical assets used for productive 
purposes —two-thirds or more when land, roads, and highways are included 
in the total and one-half or more when they are excluded*®—is immobile, 
account must be taken of the restrictions imposed by this immobility. 
(a) A country must produce more than half of its capital equipment and prob- 
ably cannot with safety long attempt to secure more than one-fourth of its 

30. According to Doane’s estimates about 70 per cent of the physical assets used for pro- 
duction in 1922 and about 65 per cent of all physical assets were essentially immobile. If 
investment in roads and highways is included these percentages become 75 and 70. If invest- 
ment in land, roads, and highways is excluded the percentages are 52 and 47. These estimates 
are rough approximations. See Doane, op. cit., 35, 37, 116, 120-121. See also Buchanan, 
N. S., International investment and domestic welfare, chaps. 2, 6-7, N.Y., Holt, 1945: Bu- 
chanan, N. S. and Lutz, F. A., Foreign economic relations of the United States, chap. 8, 
N.Y., Twentieth Century Fund, 1946. It has recently been estimated that of the agricultural 
investment feasible in under-developed countries in the next decade, about 71 per cent is 
composed of equipment and services that will have to be imported. See United Nations, 


Methods of financing economic development in under-developed countries, 55-56, Lake 
Success, United Nations, 1949. 
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annual increment through foreign borrowing. (b) While, other conditions 
being equal, the ratio of some forms of immobile equipment (e.g., highways, 
railroads, communications, etc.) to the population tends to be higher in 
sparsely than in densely peopled countries,*'! any advantage derivable there- 
from by the latter countries tends to be more than offset by the associated 
low ratio of cultivatable land to the population. (c) Since under-developed 
economies tend to be ridden with various kinds of unemployment, these 
countries may easily utilize their unemployed and ineffectively employed 
workers to build immobile capital (buildings, highways, railroads, com- 
munications, etc.) and thus obtain it at relatively small net cost to the 
economy. (d) When a country embarks upon an industrialization pro- 
gram, it tends initially to encounter a sub-normal value of s, since the 
ration of immobile to mobile equipment is abnormally high at first, and 
the immobile capital, being directly less productive on the average than 
are other forms of investment, contributes in a relatively smaller measure 
to the embarking country’s income. As industrialization proceeds, however, 
mobile and more productive equipment tends (at least within limits and fora 
time) to increase relatively more rapidly than assets that are immobile and 
directly less productive. This trend tends to push up the values of s and § 
to the high levels seemingly normal for under-developed countries.* Illus- 
trative of immobile and immediately less productive investments indicated 
for under-developed countries are canals, railroads, highways, land-clearing, 


31. In Japan the ratio of population-oriented to space-oriented investment rose from 1.67/1 
in 1900-09 to 3.4-4.1/1 in 1919-36. See Staley, op. cit., chap. 4 appendix. 

32. Data suited to demonstrate the points made above in the text are not readily available. 
Some circumstances tend to increase the productive effectiveness of W while others tend to 
diminish it. Industrialization initially entails two types of investment on the part of under- 
developed countries which, since they are not directly productive, must be financed from 
government funds: (a) the execution of “‘projects which are essential to organic development” 
and (b) the provision of expanded social services. (See United Nations, The effects of taxation 
on foreign trade and investment, 4, Lake Success, United Nations, 1950.) Since these invest- 
ments cannot be nicely adjusted to the size, income, and needs of the population, they some- 
times tend to be too large initially, with the result that their effectiveness increases with time. 
Data presented in Table I, line 13, and Table III, column 2b, reveal that only after economies 
have progressed appreciably are railroad facilities adequately used and indicate that initially 
subsidies out of tax revenues tend to be required. If data were available they would permit 
similar inferences in respect of highways and related facilities. Doane’s data (op. cit., chap. 7 
and appendix D) suggest that after industrialization had made some progress in the United 
States, directly productive mobile assets tended to increase faster than mobile assets. In short, 
for reasons such as have been illustrated, the effectiveness of W probably tends to increase 
because W, or closely related forms of wealth come to be more fully used. In time, however, 
as income rises, the ratio of W, to W, tends to rise, with the result that Y/W falls. Data on the 
ratio of capital (exclusive of farm land and natural wealth) to income, by industry, in the 
United States in 1929, suggest that Y/W may vary in response to the composition of the indus- 
trial component of W, for these ratios vary: agriculture, 3.1: mining, 3.3: transport and com- 
munications, 4.8; electric light, power, and gas, 12.2: all manufacturing, 3.5: trade, banking 
and insurance, 2.6: all the groups covered, 3.9. (These intergroup differences are attributable 
in much larger measure to differences in the capital-labor ratio than to differences in the pro- 
ductivity of capital as such.) See Hilgerdt, F., Industrialization and foreign trade, 47-48, 
Geneva, League of Nations, 1945. 
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buildings for needed industries and essential public activities, and irrigation, 
drainage, and flood-control projects suited to improve agriculture, provide 
hydroelectric power, and facilitate the control of disease (e.g., malaria).** 

(2) Because of the composition of an economy’s physical assets (noted 
under [1]) and because of the difficulties that an industrializing country 
encounters in its efforts to secure an adequate supply of foreign exchange, 
it is advisable, other things being equal, that investment be canalized into 
industries which can ease this pressure of the demand for foreign exchange 
against its necessarily limited supply. These industries are of two sorts: 
(a) those producing goods that were previously imported; and (b) those 
producing goods for export. Class (a) industries comprise principally firms 
that produce cheap and relatively labor-embodying manufactures (e.g., 
food products, textiles, simple house furnishings, etc.) while class (b) 
industries comprise firms that produce raw materials and partly manufac- 
tured products.” In the past foreign investment in under-developed countries 
has tended to flow into transportation, water-power, power, and other 
utility developments, into mineral raw-material producing industries, and 
into branches of agriculture that supply food-stuffs and agricultural raw 
materials required in advanced countries.*° 

(3) In view of the lowness of the scale of living prevailing in most non- 
industrialized countries, and in light of the manner in which the composition 
of economic output has evolved in the past, it is essential that primary em- 
phasis long be placed upon increasing the supply of consumer goods and 
services in most of the countries here under consideration. 


33. See United Nations, Methods of financing economic development in under-developed 
countries, 44-50, Lake Success, United Nations, 1949: FAO, Mission for Greece, 160-162. 
Washington, FAO, 1947. 

34. See Buchanan, op. cit., 102-106. In the 1920’s and 1930’s the non-industrialized countries 
imported manufactured articles and exported raw materials predominantly. See League of 
Nations, The network of world trade, 23-24, Geneva, League of Nations, 1942. 

35. While agriculture, as a whole, has not attracted foreign capital, forms of agriculture 
adapted to foreign control have; e.g., bananas, sugar, vegetable oils, rubber, tea, coffee, spices, 
cinchona bark, sisal, abaca, chicle, cacao, kapok, tobacco, cotton, timber, and grazing and 
related industries. A number of mineral resources have attracted foreign capital: e.g., petro- 
leum, iron ore and ferro-alloys, non-ferrous metals, fertilizer raw materials and other non- 
metals. Coal production has not drawn foreign capital. Some foreign capital has flowed into 
water-power developments in under-developed countries and more may do so. Transportation, 
telecommunications, and other public utilities have drawn foreign capital into under-developed 
countries. There has been very little foreign investment in manufacturing in under-developed 
areas. See Lewis, C., The United States and foreign investment problems, chap. 5, Washington, 
Brookings Instn., 1948. Of the $11.4 billion private American direct investments abroad in 
1948 4.2 were in petroleum, mining, and smelting; 1.3 in public utilities; 3.6 in manufac- 
turing; and 0.6 in agriculture. See Abelson, M., Private United States direct investments 
abroad, Survey of Current Business 29: 20, 1949. The nature of these investments supports 
the conclusion of one study “that foreign capital is in the main confined to preparing the way 
for .. . industrialization [in the form of manufacturing for the home market], and that, when it 
has done so, the growth of manufacturing for the domestic market will in the main have to rely 
on domestic capital formation.”’ See United Nations, /nternational capital movements during 
the inter-war period, 33-34, Lake Success, United Nations, 1949. 
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This inference is supported by revelations concerning the dietary and 
health deficiencies found in these countries and by the principles of con- 
sumptive evolution implicit in family budgets when classified according to 
level of disposable family income. On the assumption that individual and 
corporate savings constitute an effective demand for capital goods, analyses 
of budgets in a given country, classified according to income, may serve to 
disclose roughly how the composition of private expenditure will evolve 
as industrialization progresses and familial income rises. If we combine 
with this projection one of public expenditure based upon the past response 
of the composition of governmental outlay to increases in per capita income 
and another of the prospective composition of exports and imports, we have 
a composite projection of the composition of prospective economic output 
and an indication how capital and man-power should be disposed in the 
future. Analysis along these lines indicates that for years to come the non- 
industrialized countries must concentrate upon increasing their output of 
consumer goods.*® Typical of the consumer industries initially indicated for 
under-developed countries are those suited to preserve, process, and dis- 
tribute food; to produce cheaper textiles and simple types of farm equip- 
ment; and to manufacture inexpensive home furnishings and equipment. 
Typical of the more durable industries indicated are housing, building, and 
simple health-improving ventures. 

Historical analysis bears out this inference, for it reveals that industriali- 
zation is attended by complementary changes in the composition of employ- 
ment and output. (a) The absolute and the relative number of persons 
engaged in agriculture, forestry, and fishing tends to decline until, assuming 
that a country in effect just supplies its requirement of the products of these 
industries, the relative number engaged therein reaches a level of 8-20 per 
cent of the labor force. The relative number engaged in manufacturing, 
mining, and building begins to rise only to be surpassed, after some decades, 
by the relative number engaged in the supply of ever more diverse services. 
(b) Within the industrial sector proper, as a rule, consumption-goods indus- 
tries remain paramount for many decades, but in a decreasing measure. The 
rapidity with which the capital-goods industries overtake consumption- 
goods industries in relative importance is greater in proportion as (i) the 
necessary raw materials are available at home or readily obtainable abroad 
and as (ii) the state restricts consumer sovereignty and choice and takes 
steps forcibly to accelerate the development of capital-goods industries. 
For example, the capital-goods industries progressed more rapidly in the 

36. On family-budget behavior see Zimmerman, C. C., Consumption and standards of 
living, N.Y., Van Nostrand, 1936; Allen, R. G. D., and Bowley, A. L., Family expenditure, 
London, P. S. King, 1935: Williams, F. M., and Zimmerman, C. C., Studies of family living in 
the United States and other countries, Washington, U.S. Dept. of Agriculture, 1935. For an 


estimate of structure of evolving wants from budgetary studies see The structure of the Ameri- 
can economy, chap. 2, Washington, Nat. Resources Comm., 1939. 
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resource-rich United States and in totalitarian Russia than in Western 
Europe where the resource equipment was poorer than in the United States 
and the consumers were much freer than in Soviet Russia. Capital-goods 
industries have tended to develop more rapidly, furthermore, in countries 
which, because they undertook industrialization more recently, were able 
to profit by the experiences of countries that underwent this process earlier. 
Industrial history thus reveals, in considerable measure, the operation of a 
principle analogous to the biological principle embodied in the dictum that 
ontogeny recapitulates phylogeny; for the development of any particular 
country lately undergoing industrialization recapitulates in a significant 
degree the course of events experienced by countries that have preceded it 
in industrialization.*” 

(4) Inasmuch as non-industrialized countries are relatively short of both 
capital and skilled labor they must, in so far as possible, economize in the 
use of each of these agents. This means that they must emphasize industries 
in which the ratio of capital to labor is low and/or in which the ratio of skilled 
to relatively unskilled workers is low. Accordingly, if as theory leads us to 
expect, both capital and diverse kinds of labor are distributed among em- 
ployments so that each such agent receives essentially the same remuner- 
ation in all employments, the ratio of wages to average output will be lower 
in the capital-intensive than in the labor-intensive industries while the wage 
structure will be essentially the same from industry to industry. Actually, 
this situation tends only to be approximated. Even so, in the absence of 
strong governmental intervention, the pressure of internal and/or external 
competition will cause the under-developed countries initially to specialize 
in industries that make relatively little use of capital and skilled labor. These 
countries cannot, of course, develop only industries of this sort, for embar- 
kation upon an industrialization program calls for considerable investment 
in capital-intensive branches of the economy* and for the employment of an 
adequate number of skilled workers and technically competent people. 
In general, industrial development can proceed successfully only if it pro- 
gresses upward from the bottom, and no steps are taken in the absence of 
the necessary preliminary preparation.*® 

37- On these points see Clark, Conditions, chaps. 5-6, and Economics of 1960, chap. 5; 
Chang, op. cit., chap. 3; Hoffmann, W., Stadien und Typen der Industrialisierung: Eine Beitrag 
zur quantitativen Analyse historischer Wirtschaftssprozesse, Jena, Fischer, 1931, and The 
growth of industrial production in Great Britain: A quantitative study: Econ. Hist. Rev. 2: 
162-180, 1949. Great Britain, which began to industrialize much earlier than did Japan, and 
which allowed its population far more consumer sovereignty and choice than did Soviet Russia, 
passed from the first through the second and into the third stage of industrialization much less 
rapidly than did Japan or Russia, the studies of Hoffmann and Chang show. 

38. For example, in Palestine in 1937 and 1946, respectively, 34 and 26 per cent of all 
industrial capital was invested in power stations and electrical appliances, with a capital invest- 
ment of $10,000 per worker in 1942 compared with a capital investment of $1,900 per worker 
for all Jewish industry. See Investing in Israel, 14, N.Y., Jewish Agency for Palestine, 1949. 


39. In the Report on seven year development plan for the plan organization of the imperial 
government of Iran 1: 8-12, N.Y., Overseas Consultants, Inc., 1949, three principles are 
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(i) While the amount of investment required per job usually may be varied 
somewhat, given the production functions technologically practicable, 
and while production functions for given industries vary from country to 
country, it remains true that capital investment per job varies widely from 
industry to industry and, in a lesser degree, from one branch of a given in- 
dustry to another. What is more important, such variation characterizes both 
investment in land and buildings (which must be produced at home) and in- 
vestment in plant and machinery (much of which has to be imported in the 
case of countries that have made little progress in industrialization). Invest- 
ment per job is comparatively low in terms of both domestically-produced 
and foreign-produced capital in furniture and house furnishings, clothing, tex- 
tile, leather and related industries. It is relatively small also in light metals, 
electrical products, semimanufactured metals, engineering, and some 
building materials. While it is relatively large in food, drink and tobacco 
products as a whole, it is relatively small also in some branches of industry. 
In short, investment per worker is relatively low in most of the industries 
that rate high priority under (3), only the importation of equipment, steel, 
motors, and the like being necessary in the early and intermediate stages of 
industrialization. While investment per job is necessarily very high in electric 
light and power and other utilities and likely to be high in industries oriented 
to raw materials, foreign capital is likely to be obtainable for these purposes, 
and particularly for the development of raw materials marketable abroad.” 

(ii) Since industries vary widely in the amount of skill required of their 
workers, and since the industrialization of non-industrialized countries 
requires the importation of “know-how” and skilled technicians and the 
gradual development of a skilled labor force, it is essential that emphasis be 
placed initially upon industries requiring relatively little skill. The skill- 
factor is low in a number of industries that make relatively little use of capital 
(e.g., textiles, footwear, rubber manufacture, glass, etc.) and supply con- 
sumer wants of high priority. This factor is low also in a number of industries 
in which investment per worker is around or above average and which either 
make use of local raw materials (e.g., fertilizers, butter-making, soap, 


emphasized: (1) “national development effort must first be applied near the bottom’; (2) 
“capital is not a substitute for skill or experience’; and (3) ‘‘co-ordination is an essential 
ingredient of the plan.” This is a very detailed and illuminating study of the problems of an 
under-developed country. 

40. For estimates of the amount of investment required per worker or job in various industries 
and countries see Mandelbaum, op. cit., 35, 36. 95; Brown, op. cit., 30-31; Buchanan, op. cit., 
25ff.; Hilgerdt, op. cit., 47-55; Ezekial, op. cit., 24-26; p. 14 of the study cited in note 38; 
Perloff, H. S., Puerto Rico’s economic future, 361-366, Chicago, Univ. of Chicago Press, 
1950; Clark, Conditions, 71, 80; Bliss, C. A., The structure of manufacturing production, 
chap. 3, N.Y., Natl. Bureau of Econ. Research, 1939; Spiegel, H. W., The Brazilian economy, 
231, Phila., Blakiston, 1949; Rosenstein-Rodan, P. N., Problems of industrialization of eastern 
and southwestern Europe, Econ. Jour. 53: 210, 1943; Guyol, N. B., op. cit., 6-10; Chang, 
op. cit., 216; United Nations, Economic survey of Latin America, 1948, 16, Lake Success, 
United Nations, 1949. 
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cement, sugar-refining) or provide products of great significance for indus- 
trialization (e.g., steel production). The lowness of the skill-factor in this 
second group of industries may enable relatively backward countries to 
develop them early inasmuch as the relatively low wage that may initally 
be paid to the less skilled workers offsets the relatively high cost of capital 
and skilled and technical labor.*! In short, therefore, while it is not possible 
to substitute capital for training and experience, it is possible already to use 
considerable capital even when the number of skilled workers is relatively 
small. 

(5) Just as industrial progress initially calls for the economical use of such 
scarce agents as capital and skilled labor so also does it call for the exploita- 
tion of relative abundant natural resources. This means that in countries in 
which population is sparse landed products must be duly emphasized, while, 
in countries in which land is scarce, raw material resources must be ex- 
ploited, particularly since these are the most likely sources of the foreign 
exchange needed for the importation of equipment and know-how and the 
maintenance of foreign debt service. In general, this emphasis, which one 
would expect competitive forces to bring about, has characterized both for- 
eign investment in under-developed countries and the progress of domes- 
tically financed industry.” 

(6) Because of the linkages that obtain between various industries, it is 
essential that each be developed in proper proportion to the others, given 
prevailing external trading relations. For if this is not done, either some 
industries will be characterized by excess capacity, or inter-industry com- 
plementarities will not be fully exploited. This rule cannot be fully carried 
out, however, since certain industries such as public utilities and certain 
forms of investment such as highways and transportation, not being nicely 
adaptable to current requirements, often must be built up ahead of demand. 


41. On labor requirements by representative types of industry see Brown, op. cit., 30-33. 
On time required to Jearn job in the United States see War Manpower Commission Bureau 
of Manpower Utilization, Training grades for selected occupations, Washington, 1943, and 
National Resources Planning Board, Industrial location and national resources, chap. 11, 
Washington, Natl. Resources Planning Board, 1943. While wage structures appear to be some- 
what affected by the amount of equipment used per worker, they also appear to reflect dif- 
ferences in the degree of skill, etc., required, by industry. In so far as this is the case types of 
industry that are low on the wage structure scale probably are well suited to newly indus- 
trializing countries unless they require materials not readily accessible. On the wage structure 
see, for example, Lebergott, S., Wage structures, Rev. Econ. Statistics 29: 274ff., 1947. 

42. See note 28 above. Hoffmann found that whereas labor-oriented consumer-goods indus- 
tries predominated in countries in which labor was relatively plentiful, material-oriented neces- 
sity producing industries developed in a number of countries producing the necessary raw 
materials. Iron and machine industries predominated where the raw materials were to be had. 
See op. cit., 134ff., 164. In Latin America 78 per cent of the raw materials used in manufactures 
are of local origin. See United Nations, Economic survey of Latin America, 23-24, Lake Suc- 
cess, United Nations, 1949. As industrialization progresses in a country, its industries and out- 
put become relatively more capital intensive. See Bonné, A., State and economics in the Middle 
East, 222, London, Kegan Paul, Trench, Trubner and Co., 1948. 
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Leontief’s methods appear well suited to disclose the complementarities 
referred to and the course of their development.** 


V. The Development of the Labor Force 


Industrial progress presupposes a healthy, adequately trained, and suffi- 
ciently motivated labor force. Industrial development programs therefore 
require action on the health, the training, and the motivation fronts. 

(a) Health. In most of the under-developed countries diets are quantita- 
tively and qualitatively inadequate, and preventable forms of infectious and 
contagious disease afflict unduly large fractions of the population and reduce 
both their capacity and their desire to engage effectively in economic activi- 
ties. Accordingly, steps must be taken both to correct dietary deficiencies 
and to bring preventable diseases under control before industrialization can 
progress far in any country, in part because the spread of disease (whether 
of man, animal, or plant) is greatly accelerated by the intensification of com- 
munication consequent upon industrialization and economic development. 
The steps indicated as necessary involve quantitative and qualitative im- 
provements in food supply and diet, the importation of necessary medicines, 
the training of an initially sufficient number of medical technicians and 
workers, the organization of effective public health programs, and so on.** 


43. E.g., see Leontief, W. W., Exports, imports, domestic output, and employment, Quart. 
Jour. Econ. 60: 171-193, 1946. On inter-industry linkages see National Resources Planning 
Board, Industrial location and national resources, chap. 5. 

44. Data presented in Table I, lines 19-21 and 23-26, and Table III, columns 7-11, indicate 
that in the under-developed countries life expectancy is quite low, t.b. mortality is high, the 
number of physicians is far from adequate, and diets are so defective, quantitatively and qualita- 
tively, as to impair the productive effectiveness of the labor force and reduce its resistance to 
disease. Illustrative of the incapacitating effects of ill health in the under-developed parts of the 
world are these: malaria affects 300 million persons per year, killing 3 million and causing a loss 
of 20-40 days per person afflicted per year; schistosomiasis, a debilitating rural disease like 
malaria, afflicts 20-30 million people in the Near East alone and millions more in Africa, Asia, 
and Latin America; filiarsis cases number about 189 million per year in under-developed coun- 
tries; yaws, widespread in tropical countries, afflicts over one million in Haiti alone; hookworm 
and other intestinal parasites debilitate millions; cases of syphilis number 20-100 millions and 
those of gonorrhea 2-3 times as many. There is high incidence also in many under-developed 
countries of diseases accompanied by high mortality (e.g., smallpox, typhus, cholera, plague, 
kala-azar, some fevers) or by disability (e.g., trachoma, leishmaniasis). Finally, in many under- 
developed countries infant mortality is very high (e.g., over 500 per 1,000 births in Iran). Yet, 
every one of the diseases mentioned can be virtually eliminated at relatively small cost through 
a three-fold attack: (a) insect control, general sanitation, and reduction of contact between 
infected and non-infected persons; (b) use of vaccines, etc., to prevent infection; and (c) use of 
drugs and medicines to cure victims and remove reservoirs of infection. It appears that, of the 
various conditions prerequisite to industrialization, the one that can be attained with most 
speed and economy is a relatively satisfactory state of health. For an excellent and detailed 
account of the existing state of health and the means of improving it in a representative under- 
developed country see volume 2 of the work on Iran cited in note 39 above. On the incidence 
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(b) Education and industrial training. Illiteracy and lack of industrial 
training characterize most of the non-industrial populations. Yet a certain 
amount of education and industrial training is essential to the initiation of an 
industrialization program. Adequate provision must therefore be made for 
such education and training.*” 

(c) Motivation. Industrial progress is impossible in the absence of a well- 
organized system of motives, incentives, and social pressures that impels 
men to work hard and effectively. Moreover, such a system must be elastic, 
so that, as output per worker rises, the system’s compulsion increases, with 
the result that the representative member of the labor force remains dis- 
posed to work almost as many hours per year as he did prior to the enlarge- 
ment of his output and income. Such a system is not easily introduced into 
a culture that is not already shot through with at least potentially appropriate 
motives and incentives. Furthermore, a diversity of means must be em- 
ployed to introduce suitable systems of motives, incentives, and other social 
pressures, since the cultures of under-developed countries are heterogene- 
ous, ranging from the complex cultures of essentially independent Oriental 
and Latin-American countries through the somewhat dualistic cultures of 
societies long under colonial rule (even though recently “‘liberated’’) to the 
less complex cultures of some of the African and Oceanic peoples. In fact, 
if only some Western methods are introduced into a non-industrialized area, 
and jointly with conditions of the sort long associated with “colonialism,” 
the outcome may resemble proletarianization much more closely than in- 
centive-impregnated industrial development. 

Following Moore we may classify under four heads the courses of action 
essential to the development of an adequate motivational system. (i) Bar- 
riers to industrial employment must be removed. These include besides 
sheer ignorance of the industrial way of life, attachment to pre-industrial 
forms of social and economic security and a lack of interest in the attributes 
of status and prestige characteristic of industrial societies. (ii) Propellants 
toward industrialization must be supplied. Agricultural overpopulation is 
such a propellant as is the destruction, by external competition, of the mar- 


of disease and methods for its control see United Nations, Technical assistance for economic 
development, 25-26, 243-308: U.S. State Department, Point four, 150-156. Concerning the 
influence of industrial development upon the diffusion of disease see Furnivall, J. S., Colonial 
policy and practice, chap. 10, Cambridge, Univ. Press, 1948. It may be noted, for purposes of 
comparison, that in the United States in the winter of 1935-1936, 2-3 per cent of the popula- 
tion of working age were disabled on a given day. See Dublin, L. I., and Lotka, A. J., The money 
value of a man, 113-114, N.Y., Ronald Press, 1946. 

45. On the high incidence of illiteracy, together with the comparative lack of means of com- 
munication and diffusion, in the under-developed countries see Table III, columns 3-6, and 
Table I, lines 14-17. An effective educational program entails more than the elimination of 
most illiteracy; it requires also the development of technical schools and the gradual formation 
of a technically competent labor force. See volume 2 of work on Iran (cited in note 39 above) 
for practical ways of solving the educational problems of an under-developed country. 
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kets hitherto existing for the skills of pre-industrial craftsmen. Political and 
economic coercion and the imposition of taxes and other burdens that must 
be paid in cash, together with the discriminatory impact of local customs, 
operate individually and in combination to press adversely affected in- 
dividuals to engage in industry. (iii) The attractions of industrial employ- 
ment must be magnified. Of paramount importance is the introduction of a 
money economy, together with the corollary condition that money serve 
both as the primary symbol of prestige and as the principal means by which 
men can obtain the things which they prize. Opportunity to increase and 
use industrial skill is quite important also. Industrialization is more likely 
to progress rapidly in a society with a well developed state apparatus than 
in One without a well-organized state, since industrial progress is essential 
to a state’s realizing its political and its military aspirations. Industrial em- 
ployment may prove attractive to individuals also if it is conducive to in- 
dividual social achievement, or if it promises a greater amount of individual 
freedom than is possible in a non-industrial society. 

(iv) After the individual has been drawn into an industrial system it is 
essential both to keep him there and to impel him to be active. This calls for 
an appropriately advancing wage-level, for the inculcation in the individual 
of aspirations which material rewards can effectively and uniquely satisfy, 
and for appropriate recognition of those job-oriented incentives which non- 
material rewards are best suited to satisfy. Other steps are also in order: 
encouragement of the individual worker to acquire skill; effective imposition 
of industrial discipline; avoidance of ostensible inter-individual or inter- 
group inequities and discrimination; replacement of pre-industrial by ade- 
quate industrial forms of economic and social security; and integration of 
the individual into a system of culture that makes the enhancement of his 
satisfaction dependent upon industrial progress.*® 

Of the various courses of action that must be pursued if an under-de- 
veloped country is to be industrialized, none is more amenable to assistance 
from abroad and to action by the state than are (a) and (b) under V. The 
state, moreover, may contribute in considerable measure to the creation of 
a system of motives, incentives, and pressures suited to adapt individuals 
to an industrial mode of life and enable them to function effectively there- 
under. While such action on the part of the state necessarily entails an initial 
reduction of consumer and worker sovereignty and choice, it probably is 
much more defensible than the very marked restriction of consumer sov- 
ereignty that appears to be necessary if densely populated countries are to 
supply enough capital internally to industrialize themselves at comparatively 
high rates. 


46. These two paragraphs are largely summaries of W. E. Moore’s two studies: Primitives 
and peasants in industry, Social Research 15: 44-81, 1948, and Theoretical aspects of indus- 
trialization, ibid., 277-303. On the effects of cultural pluralism see Furnivall, J. S., Netherlands 
India, chap. 13, Cambridge, Univ. Press, 1939. 
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VI. Exchange Relations, Industrialization, and 
International Income Disparity 


At present international disparity in income per capita is very marked, 
with per capita income in the United States 15-30 times as high as that in 
non-industrialized countries. In this section, therefore, we shall inquire 
whether international income disparity is likely to be reduced in the future. 

Empirical data suggest that income disparity has increased both at the 
national and at the international level in the past hundred years. In the 
United States in 1945, for example, the level of farm living in the highest 
lowa counties was 12-39 times that in the lowest Kentucky counties. It is 
unlikely that so great a discrepancy between two long-settled agricultural 
counties prevailed a century ago. Per capita output apparently has increased 
more rapidly in the United States and other advanced countries in the course 
of the past century than in under-developed countries. For example, during 
comparable periods output per man-hour has risen more rapidly in indus- 
trialized than in non-industrialized countries, and in the United States than 
in continental Europe and Asia, with only newly-developing South Africa, 
Japan, and parts of South America and Europe (i.e., Belgium, Czechoslo- 
vakia, and Latvia) temporarily experiencing higher rates of growth. Thus, 
whereas the American level was 11-13 times the Indian level and 30-40 
times the Chinese level in the 1940’s it was only about 9 times the Indian 
and Chinese levels in 1860." 

International isolation makes for disparity whereas international inter- 
course makes for its reduction. For in the absence of relatively free inter- 
national economic and cultural intercourse, the income-increasing forces 
manifest relatively more momentum in countries already developed and 
industrialized than in countries in which industrialization has made little 
or no headway. 

Given a persistingly satisfactory combination of the following circum- 
stances, international income disparity would be greatly reduced: (a) an 
appropriate international distribution of land, (b) unrestricted international 
trade in productive agents, goods, and services; and (c) freedom on part of 
the population to move internationally and maintain a suitable distribution 
of population. It is not likely, however, that within the calculable future (a) 
and (c) will prevail in sufficient measure to permit freedom of international 
trade to correct most of the remaining disparity.** Migration will be less 


47. The data used in this paragraph are from Clark, Rev. of Econ. Progress 1 (4): 2, 1949: 
Hagood, M. J., Farm operator family level of living indexes for counties of the United States 
1940 and 1945, Washington, U.S. Dept. of Agriculture, 1947. On the causes of the persistence 
of poverty within agriculture and on their similarity to the causes of the persistence of inter- 
national poverty see Schultz, T. W., Poverty within agriculture, Jour. Polit. Econ. 58: 1-15, 
1950. 

48. P. A. Samuelson has recently shown that international trade not only reduces interna- 
tional differences in factor prices (as economists have long held) but, under certain conditions, 
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free than in the past. Only technological knowledge will become more evenly 
distributed. Restrictions upon competition and freedom of trade, while 
they probably will be less marked than in the 1930's, are not likely to be 
reduced to their pre-1914 dimensions. 

Despite these difficulties, it is possible that the spread of indusirialization 
will appreciably reduce international income disparity. Judging by past 
tendencies per capita income may advance about 1.5 per cent per year in 
countries presently industrialized. In 50 years such a rate will elevate cur- 
rent incomes of $500, $1,000, and $1,500, respectively, to $1,053, $2,105, 
and $3,158. Now suppose that § and s remain fairly constant for 50 years 
in countries presently under-developed and that per capita income there 
rises 2.5—4 per cent. Given a 2.5 per cent rate, incomes of $75, $100, and 
$150 will rise, in 50 years, to $258, $344, and $516. Given a 3 per cent rate 
and the corresponding figures are $329, $438, and $658: and given a 4 per 
cent rate, $533, $711, and $1,066. In short, if per capita income advances 
2.5 per cent per year for 50 years in under-developed countries, given a 1.5 
per cent rate of increase in industrialized countries, the disparity between 
the two types of countries will be reduced about four-tenths; if 3 per cent, 
about one-half; and if 4 per cent, about seven-tenths. 

Realization of such a reduction in international income disparity presup- 
poses a considerable increase in the volume of exports moving out of coun- 
tries undergoing industrialization. For this there are two reasons. First, 
since a country undergoing industrialization must long import scarce techni- 
cal services, equipment, and other needed physical assets from abroad, it 
must convert a part of its domestic savings into foreign exchange wherewith 
to purchase equipment in industrial countries. Second, eventually, when 
such a non-industrialized country’s foreign borrowing falls short of its 
service charges on past foreign borrowings, it must meet the difference 
through net exportation. 

For purposes of illustration let us suppose a country of 1,000,000 inhabit- 
ants who increase I per cent per year and produce an annual income of 
$100 million in the base year. Assume further that s has a value of 0.4; that 
national income increases 4 per cent per year, and per capita income 3 per 
cent per year; that imports of physical equipment aggregate 5 per cent of 
national income each year, of which half are paid for through foreign bor- 
rowing and half through the conversion of domestic savings into foreign 
exchange; that the service charge on each increment of foreign investment 


can eliminate them. These conditions not being realizable in reality, it follows only that inter- 
national trade may in some measure reduce international differences in factor prices consequent 
upon international differences in factor equipment. See International factor-price equalization 
once again, Econ. Jour. 59: 181-197. 1949, and International trade and the equalisation of 
factor prices, ibid. 58: 163-184, 1948. The removal of tariffs and the establishment of larger 
free-trade areas will not benefit, and probably will injure, the less-developed components of 
such area in the event that essentially free competition does not obtain within the area. See 
Rothschild, K. W., The small nation and world trade, ibid. 54: 26-40. 1944. 
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amounts to 8 per cent per year for 20 years, upon the expiry of which the 
loan may be considered amortized; and that consumer imports which do not 
directly or indirectly augment the capital stock remain fixed at $10 million 
per year. Under the conditions given annual investment must aggregate 
10 per cent of the national income, of which 7.5 per cent is provided out of 
domestic sources and 2.5 out of foreign. Since, with s equaling 0,4, an annual 
increment of investment amounting to 10 per cent of the national income 
increases national income by 4 per cent, 0.25-0.35 of which probably is 
imputable to capital, such increment produces and earns more than enough 
income to cover service charges of 8 per cent. For, whereas the income 
produced and earned by the assumed annual increment of investment 
ranges between | and 1.4 per cent of the national income, the service charges 
amount to but 0.8 per cent of the national income. The principal problem, 
therefore, is that of transforming one-half of the service charges on the 
annual increment in wealth into foreign exchange. It is assumed throughout, 
of course, that all investment expenditures labeled as such, whether domes- 
tic or foreign, are actually income-increasing investment, with every in- 
crement of 2.5 units of investment being accompanied by an increment of 
1 unit of income. It is also assumed, despite some of the contrary facts 
presented, that scarcity of land and/or natural resources will not operate 
as a limitational factor. 

In the first year, with national income equal to $100 million, we require 
$12,706,000 of foreign exchange: $10 million for consumer imports, $5 
million for capital imports; and $200,000 for foreign debt service, against 
which may be set $2.5 million foreign borrowings. While the absolute 
amount of foreign exchange required increases as the years pass, it increases 
less rapidly than the national income under the conditions given, falling 
from 12.7 per cent of the national income in the first year to about 9.1 per 
cent in the twenty-fifth year. This percentage approximates 10.4 in the six- 
teenth year when for the first time aggregate service on the foreign debt 
approximates annual foreign borrowings, thereafter to exceed them. If we 
hold consumer imports constant at $5 million instead of $10 million, the 
amount of foreign exchange required, expressed as a percentage of the na- 
tional income, remains in the neighborhood of 7.7 until the twentieth year 
(when the last payment is being made on the first foreign loan) and thereafter 
declines slightly. If, consumer sovereignty being assumed, consumer imports 
rise (say) half as fast as the national income, the amount of foreign exchange 
required, expressed as a percentage of the national income, remains in the 
neighborhood of 12.7 until the twentieth year when it begins to decline 
slightly. These figures rest, of course, upon the assumption that all foreign 
exchange except that used for debt service and the stipulated consumer 
imports is utilized to purchase income-producing agents, with s remaining 
constant at 0.4. 
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In view of what has been said, the industrialization of the under-developed 
countries can proceed as has been assumed only if they can obtain enough 
foreign exchange to meet their expanding needs for equipment and for rising 
aggregate foreign debt-service. Yet, for reasons to be indicated, it is likely 
that, in the absence of outright gifts from the industrial to the non-industrial 
countries, a sufficiency of foreign exchange will not be forthcoming. If this 
be the case, the borrowing countries will not be able to service their foreign 
debt,*” foreign sources of loan funds will contract, and the rate of progress 
of the non-industrial countries in industrialization and income will fall to a 
level not much above that obtaining in the countries already industrialized. 
This tendency will be accentuated if, as has been suggested, a shortage of 
crucial natural resources operates to reduce the value of s below the level 
of 0.4 assumed. 

The availability of foreign exchange (against the industrialized equipment- 
supplying countries) to the non-industrialized equipment-purchasing coun- 
tries will be governed principally by two circumstances: (a) the ratio of 
income growth in the former to that of output-growth in the latter; and (b) 
the terms of trade obtaining between the two sets of countries. Condition 
(a) tends to be unfavorable to exchange availability, while condition (b) 
may be rendered favorable, but probably not enough so to offset (a). 

(a) By assumption, aggregate income will grow only about half as fast in 
the industrialized countries as will aggregate output and income in the non- 
industrialized countries. Accordingly, in the absence of significant changes 
in the relation of the price structures of non-industrialized countries to those 
of industrialized countries, the aggregate monetary demand of the latter 
countries for the products of the non-industrialized countries will not grow 
as fast as will the aggregate demand of the latter countries for the products 
of the former. In consequence, an increasing shortage of foreign exchange 
will develop in the non-industrialized countries; and this shortage, while 
reducible, will not be eliminatable through the development of tourism, 
inasmuch as tourists favor the more industrialized countries. (b) Since the 
demand of industrial countries for the products (principally raw materials 
and labor-embodying fabricated goods) of non-industrialized countries tends 
to be inelastic in terms of price, advances in the export prices and conse- 

49. When, under circumstances such as are described above, default takes place, its cause is, 
not the nature of the foreign investment, but the inability of the borrowing country to sell 
enough goods and services. On why defaults tend to occur see Buchanan, op. cit., 115-116. 
Difficulties attendant upon an under-developed country’s obtaining a sufficiency of foreign 
exchange may be accentuated also by the fact that the spread of industrialization may under- 
mine such international division of labor as has been inherited from the past without replacing 
it by a new international division of labor that is adapted to the new circumstances. For ex- 
ample, see Rahmer, B. A., Note on the industrialization of backward areas, Econ. Jour. 56: 
657-662. On the purported and the actual structure of international trade see Hirschman, A. O., 


National power and the structure of international trade, chap. 6, Berkeley, Univ. of Calif. 
Press, 1945. See also next note. 
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quently improvements in the terms of trade of non-industrialized countries 
may operate to increase the income and improve the exchange position of 
such countries. The future may bring such improvement,” and it may be 
accentuated, as we indicate below, by state action. 

In our discussion so far we have assumed a somewhat higher amount of 
foreign investment and foreign importation than appears warranted. Earlier 
it was inferred that, since considerably more than one-half of a nation’s 
income-producing wealth is immobile, it ought to limit its annual foreign 
borrowing to something like one-fourth of its total annual investment. It 
would appear advisable also that a country draw less than half of its actual 
annual increment of capital from foreign sources if this be possible. In our 
earlier example we assumed that foreign-produced equipment and foreign 
borrowing amounted to 5 and 2.5 per cent, respectively, of the national in- 
come each year, with foreign borrowing supplying a rising proportion (16.4 
per cent in the first year and 21.3 in the twenty-fifth year) of the gross foreign 
exchange requirement. If foreign borrowing and foreign equipment pur- 
chases are cut to 1.25 and 3.75 per cent of national income, respectively, 
net foreign exchange requirements grow less rapidly even though foreign 
borrowing now supplies only about two-thirds (9 instead of 16 per cent the 
first year, and 14 instead of 21 the twenty-fifth year) as large a fraction of 
the gross foreign exchange requirement as formerly. The ratio of foreign 
exchange requirements to income, virtually the same under both conditions 
in the initial year (i.e., 12.7 and 12.6 per cent), falls somewhat more rapidly 
under the new assumptions (approximating 7.8 instead of 9.2 in the twenty- 
fifth year). It is open to question, of course, whether in its early develop- 
mental stages a non-industrialized country investing the equivalent of 10 
per cent of its income annually can produce 6.25 tenths of this increment 
locally and rely upon foreign sources for but 3.75 tenths, as our new assump- 
tions require. 

In view of what has been said, several inferences may be drawn in respect 
of exchange relations. (a) Foreign borrowing and foreign equipment pur- 
chases probably should supply somewhat less, respectively, than one-fourth 
and one-half of the annual increment of capital. (b) Since the demand for 
their products tends to be inelastic, non-industrialized countries may employ 

50. On the past and the prospective course of the terms of trade, see Clark, Conditions, chap. 
14, and Economics of 1960, chaps. 4, 7. For some 50 years prior to 1939 the terms of trade 
were turning against the suppliers of primary goods and in favor of countries exporting manu- 
factures, the purchasing power of primary goods falling about two-fifths in the course of this 
period. This trend adversely affected under-developed countries, the bulk of whose exports 
necessarily consist of primary commodities. Since the late 1930’s the exchange value of primary 
exports has risen, in terms of manufactured imports, about one-tenth. Whether this trend will 
continue, however, is not certain, particularly in view of the fact that considerable new foreign 
investment may flow, as in the past, into the production of primary commodities. See United 


Nations, Relative prices of exports and imports of under-developed countries, 7-8. 127, Lake 
Success, United Nations, 1949. 
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appropriate measures (e.g., tariffs, export taxes) to improve their terms of 
trade with industrialized countries. For such action, while it may operate 
directly, by reducing import prices relative to export prices, to retard the 
development of some domestic manufactures,’! will also operate indirectly 
to stimulate industrialization by making available a larger amount of foreign 
exchange than otherwise would be on hand for the purchase of equipment 
abroad. (c) It is essential that non-industrial countries restrict consumer 
sovereignty by installing foreign-exchange and related controls, curbing the 
importation of foreign-produced non-essentials, and appropriating virtually 
all available foreign exchange for the purchase of foreign equipment and the 
payment of foreign debt service. (d) In the event that foreign funds and 
equipment are to be had more cheaply if the government of an under-de- 
veloped country acts as principal, or as agent for its private entrepreneurs, 
then such action is indicated (provided that, of course, there are not gener- 
ated other costs which more than offset the gains attendant upon such 
governmental action). 


VII. Illustrations and Prospects 


In this section we shall do two things. (i) We shall illustrate by example 
how industrialization has progressed in some countries and how it has been 
retarded in others. (11) We shall show that present plans for industrialization 
usually assign a much larger role to the state than was the case in the nine- 
teenth century. 

(1) Japan.” The uniquely remarkable industrial progress of Japan is 
illustrative both of the extent of accomplishment possible and of the com- 
parative unsurmountability of the obstacles to be overcome when a nation’s 
internal resource equipment is poor. Japan’s industrialization program may 
be said really to have begun in 1868, at which time the nation was still essen- 
tially feudal, internationally isolated, overpopulated, and lacking much of 


51. On this point see Metzler, L. A., Tariffs, the terms of trade, and the distribution of na- 
tional income, Jour. Polit. Econ. 57: 17-25, 1949. 

52. On output per man-hour in Japan and other countries discussed in this section see Clark, 
C., Levels of real national product per man-hour, Rev. Econ. Progress 1 (4): 2, 1949. On 
Japan’s income see Schumpeter, E. B., ed., The industrialization of Japan and Manchukuo, 
1930-1940, 16, N.Y., Macmillan, 1940, and Clark, Conditions, 116, 124-125. On savings see 
ibid., 406. On investment see Staley, op. cit., chap. 4 and appendix. On Japan’s foreign invest- 
ment, economic development, etc., see Moulton, Japan, and Reubens, E. P., Foreign capital 
in economic development: A case-study of Japan, Milbank Memorial Fund Quart. 28: 173- 
190, 1950. (In 1872 Japan’s population already numbered about 730 per square mile and about 
1,500 per square mile of productive land.) By way of contrast with pre-1940 Japan the Philip- 
pine economy has wasted much of the approximately $2 billion poured into it since the close of 
the war, with waste characteristic of both the private and the public sectors of the economy. In 
view of the experience of the Philippine economy, it is questionable whether, in the absence of 
a strong and prudent government, foreign aid can contribute much to industrial development. 
See The Banker's Magazine, 246-247, March, 1950. 
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the institutional equipment essential to industrialization. The potential 
strength of the national government rapidly materialized, however; inter- 
class relations were kept stable; and the population manifested a striking 
disposition to learn, work, save, and otherwise carry out the government’s 
industrialization program. The government, moreover, offset the lack of an 
adequate entrepreneurial class by performing many of the functions of this 
class and facilitating the accomplishment of others through the use of ap- 
propriate monetary, fiscal, and related policies. By 1930 the relative number 
of workers engaged in agriculture and fishing had fallen to about 50 per cent 
from an estimated 85 as of 1873. Even so output per man-hour apparently 
did not begin to rise above the Oriental level of 3 cents an hour until the 
close of the nineteenth century, when it began to climb 4.5 to 5 per cent per 
year to a level of 19-20 cents in the early 1940’s. During this 40-year 
period output per worker rose slightly more than 4 per cent per year, while 
the population increased about 1'/, per cent per year (in contrast with an 
annual increase of about 7/, per cent in 1872-1900). Despite its high rate of 
growth Japan’s output per man-hour in the early 1940’s still only approxi- 
mated that attained in the United States by 1825, in Britain by 1850, and in 
Germany by 1870. 

Japan had relatively little assistance from foreign investment. In the early 
1870’s net foreign investment approximating a little over one per cent of the 
then national income was contracted, but this was liquidated by 1896. Be- 
tween 1896 and 1913 net foreign investment increased, the average annual 
increment approximating something like 2-2.5 per cent of the average an- 
nual income during that period. By 1929, largely as a result of the favorable 
effects of World War I, net foreign investment was reduced one-third below 
the 1913 level. By 1938 Japan had become a net creditor nation to the extent 
of $534 million (i.e., about 8 per cent of the 1938 national income). 

Apparently Japan was able to develop industrially, despite its small and 
dwindling net influx of foreign capital and its lack of natural resources, be- 
cause it sold, saved, invested, and spent wisely. And it was able to do these 
things because it had economical access to foreign markets for its products 
and to foreign sources of supply for the things its industries lacked. Clark 
estimates Japanese savings in 1900-1940 at about one-fifth of the national 
income while Staley estimates investment to have varied between 10 and 
17 per cent of the national income. Judging from the rate at which income 
progressed, the rate of investment probably lies between these two esti- 
mates. In any event it was high, given the lowness of per capita income. 
(Even so, investment per capita per year rose in 1936 dollars from only 
about 1.67 in 1900-1909 to about 5.25 after 1920, which is but a fraction 
of the $800-1,300 required in the middle 1930’s to equip a worker in manu- 
factures.) The foreign exchange provided by foreign loans initially was 
multiplied a number of times and subsequently was replaced by the expand- 
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ing sale of Japan’s predominantly labor-embodying products. This exchange 
was used, moreover, almost exclusively for the purchase of foodstuffs for 
the working population and for the procurement of raw materials, semi- 
finished products, and equipment essential to industry. Even in the absence 
of war Japan could not have continued to progress so rapidly had her govern- 
ment become weak, her inter-class relations instable, her working popula- 
tion less industrious, and her income-receivers less disposed to save. 

(2) India.** The industrial history of India is probably more typical than 
that of Japan of development in an Asiatic country marked by a non-primi- 
tive and ancient culture. Although nearly three-fourths of the occupied 
population remains in agriculture, its aggregate output is very low and in- 
adequate for the nation’s needs. Energy consumption per capita is less than 
1.5 per cent of the American average. Although gross reproduction has 
always been high, the population has grown sporadically and at an average 
annual rate (about */; per cent per year) only about half that observed in 
Japan. While India’s resource equipment appears to be somewhat superior 
to that of Japan, its output and its wealth have grown less rapidly. Between 
1860 and the early 1930’s output per man-hour increased about 1°/, per cent 
per year from 3 cents to 8-9 cents, while output per occupied person in- 
creased just over 0.75 per cent per year between 1866 and 1944. Even so, 
output per man-hour remains near or below the level attained in Britain in 
the late eighteenth century while the wage level appears to be appreciably 
below that realized around 1600 when India’s population was only one- 
fourth as large as at present. 

While capital is essential to India’s industrialization, it is not evident at 
present that it will be formed at a sufficiently high rate. In the light of our 
earlier analysis and of the fact that India’s population will probably grow at 
least I per cent per year, a 3 per cent per year increase in per capita income 
calls for investment at an annual rate of around 11 per cent of the national 
income. Staley estimates that should India develop during the next four 
decades as Japan did, it will require an investment of about 81 billion 1936 
dollars, which would probably entail annual savings in excess of 10 per cent 
of the national income. These funds are not to be had from foreign sources, 
judging by the fact that outstanding foreign investment aggregated only 
about $7 per capita in 1938 and that, abstracting from India’s acquisition 
during the war period of a sterling balance in excess of one billion, not much 


Sei On India’s income see Clark, Rev. Econ. Progress 1 (5): 1-3, 1949. On past investment 
see Lewis, op. cit., 335. On India’s supposed capital requirements (which are generally put too 
low) see Staley, op. cit., chap. 4; Harris, S. E., Economic Planning, chap. 11, N.Y., Knopf, 
1949; Iyengar, S. K., Industrialization and agriculture in India, Econ. Jour. §4: 189-205, 1944. 
Annual saving is put at 2-3 per cent of the national income in United Nations, Methods of 
financing economic development in under-developed countries, 73. At the close of 1949 India 
ae one-third of Britain’s overseas debts, or about one billion sterling (Fortune 72, April, 
1950). 
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foreign capital is flowing into India. Neither is there evidence that domestic 
savings in India, recently estimated at 2-3 per cent of national income, will 
approach 10 per cent of the national income. 

(3) China.*' While China is as well equipped with natural resources as 
is India and better equipped than Japan, her industrial progress has been 
negligible, and her output per man-hour still remains at the 3-cent level at- 
tained in Germany before 1800. At present many obstacles stand in the way 
of China’s industrialization. China has long lacked a strong government, 
good politico-economic institutions, political order, and social stability. Her 
population is dense, exceeding 100 persons per square mile in settled areas, 
with arable land per person averaging about 0.55 acres. If her population is 
not increasing at present, it still could easily begin to increase 1 per cent 
per year. Three-fourths of the population is engaged in agriculture where 
crop yields are so low as probably to be susceptible of a 50 per cent increase. 
Most important of all the obstacles to industrial progress is China’s lack of 
equipment and her seeming inability to form capital at a high rate. In the 
late 1930's, at which time outstanding foreign investment in China approxi- 
mated $6 per capita, modern industrial investment was estimated at about 
$2.50 per capita, while energy consumption per capita was but 1'/, per cent 
as high as in the United States and only about 7 per cent as high as in Japan. 
Data relating to 1930-1936 confirm the impression that capital formation 
is proceeding at a very low rate. For, during this period, foreign investment 
approximated 1.8 per cent of income; net investment, 1.3 per cent; and 
domestic investment, —o.5 per cent. The corresponding rates for 1936, the 
best year in the six, were 3.9, 5.5, and 1.6. According to Staley, should 
China develop in the next four decades as Japan did in 1900-1940, she will 
require, in 1936 dollars, 133 billions of capital, with the annual requirement 
rising from 1.36 billion in the first decade to $5.2 billion in the fourth. These 
figures must be increased at least one-half to allow for increases in the price 
level. If we put China’s national income at $22.5 billion and assume that 
consumers’ capital formation will absorb 2 per cent of the national income, 
we get a required saving rate of about 12 per cent per year. This rate, which 
might permit per capita income to rise close to 3 per cent per year is far 
above any recently observed sustained rate of investment. 

(4) Puerto Rico. The industrialization of Puerto Rico represents that of 
a very densely populated country (about 645 persons per sq. mi.) poorly 
endowed with nonhuman resources and characterized by a high rate of 
population growth (2 or more per cent per year). Individual savings are 

54. On foreign investments in China see Remer, C. F., Foreign investments in China, N.Y.., 
1933; Lewis, op. cit., p. 334. The estimates of modern capital and capital needs are from Staley, 
op. cit., chap. 4. Income data for 1931-1936 are reported in Ou, Pao-San, A new estimate of 
China’s national income, Jour. Polit. Econ. 54: 547-554, 1946, and United Nations, National 


income Statistics 1938-47. 46-47, Lake Success, United Nations, 1948. 
55. On Puerto Rico, see Perloff, op. cit., 162, 179, 186, 365-366. 
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small, representing about 2 per cent of income payments to individuals in 
1940-1944, while net additions to the island’s capital stock are small. 
Whence it is not likely that per capita income ($271 in current prices in 
1946), which, under the impact of war, increased 42 per cent in real terms 
in 1940-1946, will continue to grow appreciably, unless population growth 
is effectively controlled, investment is greatly increased, and labor-oriented 
manufactures are developed. 

(5) Israel and the Middle East.°® Contrast of conditions in Israel with 
those in surrounding lands illustrates admirably what can be done, given 
capital, entrepreneurship, and a technically trained labor force. Israel’s 
investment has more than kept pace with its population growth— some 160 
per cent in 1938-1949—investment representing 40 per cent of the national 
income in 1949. There is an adequate supply of entrepreneurial ability, 
while the labor force resembles the American in composition. Income dis- 
tribution is comparatively equal by Western standards, and the welfare of 
the working population is held paramount. The apparatus of state is well- 
developed and effective. In the remainder of the Middle East an opposite 
set of conditions prevails: most of the population, nine-tenths of whom live 
at the margin of existence, remain ineffectively engaged in agriculture; there 
are relatively few resourceful entrepreneurs and the apparatus of state re- 
mains primitive; and there is little saving and investment, the favored few 
squandering most of the foreign exchange that the export of raw materials 
and other products brings in. In consequence, while investment (about 
$2,500) and output per worker are appreciably below the American level, 
per capita income is 3-10 times as high in Israel as elsewhere in the Middle 
East, and it is rising. 

(5) Brazil.°’ The industrialization of Brazil represents that of a country 
with a comparatively sparse though growing population, a West-European 
culture, limited resources other than land, a predominantly agricultural 
(i.e., 68 per cent) labor force, and a very low though apparently growing per 
capita income ($57 in 1944) and output per man-hour (7 and 11 cents, 
respectively, in 1940 and 1946). Capital formation is progressing at a very 
rapid rate if estimates are to be accepted as valid, investment forming 24-29 
per cent of income payments to individuals in 1944, and a somewhat smaller 
fraction of the national income. Even so, capital per industrial worker is 
low, averaging around $500 in Sao Paulo. These investment estimates ap- 
pear to be much too high. Moreover, should they approximate reality, it 


56. On Israel see Investing in Israel (cited in note 38 above) and Economic Horizons, 
monthly publication of the Jewish Agency for Palestine. On Israel and the Middle East see 
United Nations, Final report of the United Nations Mission for the Middle East, Part 1, 
34-41, Lake Success, United Nations, 1949. 

57. On Brazil see Spiegel, op. cit., chaps. 2, 5, 14. On the standing of Brazil relative to that 
of other Latin American countries see United Nations, Economic survey of Latin America, 
1948. 


424 DEVELOPMENT 


is not likely that Brazilian workers will long tolerate a situation permitting so 
high a rate of capital formation, howsoever salutary are its longer run effects. 

(ii) Modern plans for industrialization almost invariably assign a large 
role to the state. In fact, contemporary emphasis upon “national planning” 
is in considerable measure an outcome of the failure of nations, given es- 
sentially laissez faire conditions, to form capital rapidly enough and do the 
other things that comparatively speedy industrialization requires. Needless 
to say, of course, the apparatus of state often has served to check industriali- 
zation, usually by perpetuating anti-industrial minorities in power and di- 
verting potential savings from capital formation. 

Under-developed and non-industrialized countries today encounter a 
hazard that was not so conspicuous prior to World War I, a hazard conse- 
quent upon the increase in the political power of the common man. The 
working populations of under-developed countries, having before them ink- 
lings of the high material standards and the degree of power attained by 
workers in industrialized Western countries, today are demanding a larger 
share of after-tax national income than was commanded by their nineteenth- 
century prototypes, and they are insisting upon spending most of this 
relatively heightened income for consumer goods and services. In conse- 
quence, saving and capital formation have been affected adversely. 

The rise of this hazard, therefore, is imposing a new duty upon the state, 
that of compelling the population to form adequate amounts of capital. It 
has become evident that, so long as the masses enjoy both consumer sover- 
eignty and consumer freedom of choice, under-developed countries under- 
going industrialization probably will not be able to find at home enough 
capital to complete the process. It follows, that, so long as individuals 
refuse to supply enough capital, consumer sovereignty must be curbed. 
The state must appropriate a considerable proportion of the national in- 
come (say one-fifth) and divert it into capital-forming activities, allowing 
the consumers freedom of choice only in respect of how they spend their 
after-tax income. The state can accomplish this objective through an ap- 
propriate combination of measures, ranging from taxation and exchange- 
control to differential pricing and the imposition of obligations to contribute 
in kind to the formation of collective forms of capital (e.g., highways). 

Given that the government is strong enough and the apparatus of state 
is sufficiently developed to facilitate capital formation, an under-developed 
state still must make important choices. (a) It must not attempt to force the 
relative rate of capital formation so high that the aggregate supply of effort is 
diminished, for the diminution of this aggregate consequent upon attempts 
to elevate unduly the percentage of the aggregate diverted to capital forma- 
tion may bring about a reduction in the absolute amount of capital formed 
per year. (b) Since capital formation entails the substitution of future want- 
satisfaction for present want-satisfaction, care must be taken lest social and 
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economic welfare are significantly reduced through the adoption of oppres- 
sive policies that are intended to accelerate industrialization and capital 
formation. The methods employed by Soviet Russia in this respect, together 
with the experiences of the Russian people, highlight the issue here under 
consideration. While modern welfare economics cannot supply precise 
answers to the questions involved, it can indicate the kinds of arbitrary 
standards that must be employed if a workable balance between current 
and future requirements is to be maintained.** (c) State-dominated ap- 
proaches to capital formation must not become so rigid that they operate 
to decelerate the dynamic forces which, together with capital formation, 
make for industrial progress in the long run. 

The various plans that have been proposed and/or introduced in nations 
intent upon accelerating their industrialization almost invariably call for 
higher rates of investment than voluntary savings are likely to permit. The 
under-developed countries, in which live about four-fifths of the world’s 
population, have estimated their annual investment needs, over a four year 
period, at $17 billion, of which about one-fourth is expected from foreign 
sources. This figure approximates 11 per cent of aggregate income of the 
under-developed countries, estimated at about $150 billion. Of the $17 
billion, only about 7, of which 3 are expected from foreign sources, are re- 
ported for Africa, Asia, and Latin America. By contrast, the annual invest- 
ment needs of the developed regions outside of North America have been 
estimated at $27 billion, or 18 per cent of an estimated income of $150 bil- 
lion, with about $6 billion to be supplied by foreign sources. The United 
States and Canada, with an annual income of some $240 billion, are destined 
to supply the $9 billion required by but not obtainable in the remainder of 
the world.*” 

Inasmuch as these capital requirements, though less than the industriali- 
zation of the under-developed countries entails, are in excess of voluntary 
domestic savings, state action designed to increase savings will prove 
necessary. That such action will prove necessary is suggested also by 
the fact that the world, including North America, is not likely to supply 
the $8-9 billion required from foreign sources. Prior to World War II the 
amount of foreign investment supplied by all investing countries never ex- 
ceeded $2 billion per year. Outstanding foreign investment approximated 
only $53 billion in 1938, or about $25 per capita, and only $9 billions more 


58. On welfare economics and its degree of relevance to decisions concerning what is the 
most appropriate rate of industrialization for a country see the works of Bergson and Arrow, 
cited in note 5 above. In Russia in the late 1920's opinion differed greatly respecting how fast 
and in what manner Russia should industrialize. See Erlich, A., Probrazhenski and the eco- 
nomics of Soviet industrialization, Quart. Jour. Econ. 64: 57-88, 1950. 

59. The figures given in this paragraph are based upon United Nations, Methods of financing 
economic development in underdeveloped countries, 44-45, 52-56, 64, 73-77, 84-85, Lake 
Success, United Nations, 1949. 
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than in 1913-1914. In 1938 as in 1913 about 56 per cent of all foreign in- 
vestment was situated in Europe, Oceania, Canada, Soviet Russia, and the 
United States, the per capita figure approximating $42 in 1938. American 
gross investment abroad totaled only $11.5 billion in 1938.°° During 
and after World War II, however, American foreign “investment” in- 
creased greatly, averaging about $7.5 billion per year in 1946-1949, 
of which the United States government furnished (in the form of grants, 
credits, and capital equipment) about $6.7 and private investors about 
$0.8 billion.®' It is questionable whether, even in the not too likely event 
that political stability and creditor security are assured, so high a rate of 
American investment can be maintained and, assuming repayment of most 
investment made after 1952, serviced. For the dollar requirements of in- 
dustrializing under-developed countries will be intensified by their high 
internal rates of investment; and their ability to obtain dollars will be made 
difficult by the fact that the demand of non-industrial countries for the prod- 
ucts of industrial countries will tend to grow much more rapidly than will 
the supply of foreign exchange wherewith to purchase these products. 

Data relating to foreign investment in Asia, Africa, and Latin America 
indicate that these regions are not likely to receive significantly large 
amounts of investment from investing countries in general or from America 
in particular. In 1938 outstanding foreign investment approximated $9 
billion, or $72 per capita in Latin America; $4 billion, or $24 per capita, 
in Africa; and $10 billion, or $9 per capita, in Asia. In 1913-1914 roughly 
comparable figures were, in billions: Latin America, 8.5; Africa, 4.7; and 
Asia, 6. Of the $11,491 million of American foreign investments outstand- 
ing in 1938, $4,154 million were in Latin America and $1,155 million in 
Asia and Africa.® Since 1945 only a negligible amount of American govern- 
ment credits have been extended to these areas; and, while appreciable 
private investment has flowed into Latin America, not much has gone into 
Asia and Africa.® Of the estimated aggregate investment needs indicated 
by various plans, etc., only about one-sixth was destined for Asia, Africa, 
and Latin America.® 


60. Staley, op. cit., 80; Lewis, op. cit., 49-50, 296, 334, 338: United Nations, /nternational 
capital movements during the inter-war period, 2, Lake Success, United Nations, 1949. 

61. Kerber, E. S., Foreign transactions of the U.S. Government in fiscal 1949, Survey of 
Current Business 29: 9, 1949, and Abelson, M., Private United States direct investments 
abroad, ibid., 20. In 1941-47 the United States furnished loans, grants, etc. in excess of re- 
payments to the extent of $63.3 billion, at an average annual rate of $9 billion. The Marshall 
Plan will have raised this figure above $70 billion by 1952, a figure in excess of the $53 billion 
of world foreign investment outstanding in 1938. On the factors competing for American sav- 
ings see my Prospective population and income growth and fiscal policy, Natl. Tax Jour. 
3: 36-63, 1950. 

62. Lewis, op. cit., 49-50, 296, 322-323: United Nations, International capital move- 
ments, 2. 

63. See references cited in note 61 above. 

64. See p. 52 of reference cited in note 59 above. 
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It is evident, in view of what has been said, that neither prospective 
foreign investment, nor, given great consumer sovereignty, domestic savings 
will be of the magnitude required if industrialization is to progress in under- 
developed countries at a rate allowing per capita income to advance in the 
neighborhood of 3 per cent per year. This objective can be realized pre- 
sumably only if state action is employed to step up the rate of saving and 
insure that savings and foreign exchange are utilized in a manner suited, 
given their volume, to maximize the rate at which needed capital is formed. 


Conclusion 


The contents of this paper are not easily summarized. They suggest cer- 
tain conclusions, however, both for nations undergoing industrialization 
and for countries — particularly the United States— whence much of the re- 
quired foreign capital, equipment, personnel, and know-how must be 
drawn. From the standpoint of the countries undergoing industrialization 
the following conclusions are indicated. Because of the many difficulties 
attendant upon industrialization and because of the limitedness of the re- 
sources available for this purpose, it is essential that an industrializing 
country pursue only those courses of action which are of strategic impor- 
tance, given that country’s stage of development, resource-equipment, and 
other relevant conditions. Because a country’s industrial development of 
necessity depends largely upon its internal resources, industrializing 
countries must do everything possible to render their internal conditions 
favorable to industrialization. Because capital and know-how are in such 
short supply, each must at all times be used with economy, and every effort 
must be made to augment the supply of both. Initially great improvements 
must be made in conditions relating to health and motivation, and popula- 
tion growth must be brought under control. 

For various reasons already discussed the state will have to assume a far 
greater role than it filled in respect of the industrialization of the Western 
world.® In addition, the state must provide a favorable environment for 
industrialization, insure continuity of the industrialization program, provide 
diverse forms of leadership, and, through cooperation with other govern- 
ments and with the various international bodies such as the United Nations, 
bring to its people the benefit of foreign planning, guidance, and assistance.* 

65. On nineteenth-century instances of deliberate industrialization see Aubrey, H. G., Delib- 
erate Industrialization. Social Research 16: 158-182, 1949: also Hirschman, op. cit. 

66. Concerning what may be done see United Nations, Technical assistance for economic 
development, Lake Success, United Nations, 1949; also the work cited in note 59; also the 
reports of the International Bank for Reconstruction and Development. Illustrative of the kinds 
of change industrial development calls for are those indicated for the states characteristic of 


the Middle East and Islamic society. On this question and on the broader sociological implica- 
tions of industrialization for the Middle East see Bonné, op. cit. 
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All this means that the apparatus of state of most of the under-developed 
countries will have to be greatly improved and adapted to the performance 
of new functions. And even then, the best that can be hoped for, supposing 
that the world remains at peace, is a significant reduction in international 
economic disparity.®” 

From the standpoint of the United States and the Western world in general, 
the most important conclusion is the following. We live in a world extremely 
short of resources, capital, and know-how. The amount of capital that the 
United States and other Western investing countries can supply, given 
present and prospective defense needs and rising social security require- 
ments, is very limited, both absolutely and in relation to the real needs of the 
under-developed countries. The Western world is engaged in what promises 
to be for many years an intense and unremitting struggle with anti-Western 
forms of totalitarianism. It follows that the Western world, and the United 
States in particular, should invest its quite limited resources predominantly 
in regions which, because of their friendliness to Western values, their 
geographical situation, and other relevant strategic considerations, represent 
good investment risks. The Western world cannot afford to squander its 
limited resources either on its actual and/or potential enemies, or upon coun- 
tries which, though essentially friendly, fail to make good use of these 
resources. 


Tabular Appendix 


Tables I-IV summarize the main reported and measurable economic and 
cultural differences between the relatively industrialized and the non- 
industrialized countries. In Table I information is given for three categories 
of countries, classified on the basis of per capita income in 1939: (a) Upper, 
over $200; (b) Middle, $101-200; (c) Lower, $100 and below. Data are 
given for only 1,836 of the world’s 2,170 millions of population as of 1939. 
Presumably, however, nearly all of the 336 millions for whom data were 
lacking in 1939 fell in category (c). On the assumption that this was the case, 
the world’s population was distributed as follows in 1939: (a) 361 millions; 
(b) 304 millions; and (c) 1,505 millions. 

In Tables II and III information is reported by country, and particularly 
for class (c) countries for which data are available. The United States 

67. It is of interest, in the light of current discussion of the Point Four program, that the need 
for a somewhat similar program was suggested by Col. E. M. House in a letter (June 26, 1914) 
to President Wilson. (My colleague, Professor E. M. Carroll, called this to my attention.) 
See Seymour, C., Intimate papers of Colonel House 1:264-269, Boston, Houghton Mifflin, 
1926. In essence House proposed that the capital-exporting nations agree on a plan to develop 
the undeveloped parts of the world, supply needed capital at “reasonable rates,”’ and establish 


conditions making such loans “reasonably safe.” Implementation was prevented by the 
Sarajevo assassination and its aftermath. 


‘QLI-TLEI SETI-OTI ‘Spuas] Jaa1g Udadosn| ‘suOneN Pou, WoI, poyewWNse A[Yysno. si 
Lz aur] “S$ 97-197 “W19 “20] ‘sjoodsy aWOS AW WO. de 97 pure ‘6 *g ‘g SoUIT “SuONeoI|Gnd suoNneN pou UOdn paseq aie t-1 sour] “OS61 ‘uo} 
-Sulyse ‘(Sanjea uvow) t11-Lo1 “no juiog ‘61 Lt uoneoyqgng aeI1¢ jo JUawWUedsq *S'~f Woly sie Sz7-b1 puke ‘zi—o1 *L *S—h saury] :sadin0g 

“SOJRUIN]SA Juv JO ‘SaLIJUNOD JO dnoisd ajqesedwod A[Yysno1 10} de $JayOeIQG Ul SoiNdI-{ y 


















[oz-o1 ] [ooS-oot | (Softy) eides 19d uoNdwnsuod [9931S 


[og-Sz] 









[ olsapun} [S1-o1] [oF—-oz ] UIZLIO [BWIUR JO SALIO[BD JO JUDD Jad [edIdA] “97 
Sal tae or Aep jad eyides iad ‘zo ‘sye4 “Sz 
to 60 gl Aep tod eyides 19d °zo ‘sulajoid ewiuy vz 

OS1z oglz orot Aep jad eyides iad sauojes :spooj [py “£2 
gv (ASGE tggl (sq) eyideo 19d uoNnduinsuod 9]1)x9] JenuuUe JONY “77 
tte tv uonejndod 000001 139d 3)e1 Yeap ‘g “L “17 

ob-ot zs (sivdA) YLIG 18 afl] JO UONRID9dxKy “O07 
Lio glo uoneindod 000'! 19d sueisisAyd 





jeuonisues 












poayjonuosuy) IO pa{[o1u0D poyjonuog YyJMo1d UONeiNdod jo 91k1§ ‘QI 
gl'l tye gore uoneindod 000‘! 1ad siaysea} [ooYyss AlejusWwelq “LI 

gl S mMOolog (19A0 pure O1 33e UONL[Ndod) d}eJ19II[[1 JUID 19g “QI 

06 uonyeindod o00'! 1ad souoydaja fy “$1 





111 uoneindod 000‘! 13d sajaiyoa 10}0J “V1 





















6Le II Ul] + TI oUuIT “£1 
LISI (Sow UO}) eyIdes Jad poles jYysiol [enuUYy “ZI 
or pole JO ‘IW “bs 000! Jad proses Jo sayy “11 
99% CH'd‘H) Aep sod ejyides 19d pounsuos Adiouq “O1 

[oor } Jay¥10M Jad yUowWdInbo [eLysnpul Jo xapuy 6 

[zz ainjyjnouse ul suoneindod poaidnds0 jo judd 19g “8 

ool uonrjndod wiry jo awooul eyides sad Jo xapuy “L 

[oor] Pe-ST61 Ul JWODUI JayxIOM Jad Jo xapuy “9 

007-101 PSS-107 (sie][op ul o8ue1) 6£61 ur eyides 19d awosuy “S$ 
PSI 19h (sie]jop) 6£61 ur eyides sod awosuy “Y 
[6S] [v9-z9] sieak 6S-S1 pase uoneindod jo jus. 19g “tf 
1S1—L Sgz-I (e8ue1) LP61 ul ‘wy “bs 19d uoneindog *z 
Li 6£61 ul uoNRindod s_pjioMm Jo judd Jaq “I 


VI 
dnoid Ajunog 


, UONLZ]eLYSNpUT 0} SuIpIO.oy podnoiH seLjuNoOD Aq ‘siojedIpU]T [eIDN0g puke sIWOUODY ‘| 91qeL 





(PL) 


c8 


It 
Lo 
(1S) 
zs 


6L 

(1?) 
Lo 

(9) 


,a1ny 
-[noude 
UI 35103 
1oqpR] jo 
JU99 13g 








(souej904) 

eyides 1od 
pue] 

s19qRlV 








[B09 "31q 
Jo suo} ul 
SQAIOS91 

Asiouq 








SI s go gl = 6 Sol RIQWO|OD 
v1 tt = gl a SI 0 BOTY BISOD 
go = = = +007 Ot SOIL gOD9010 J 
ie = 1 (STI-OO1)} +007 Sz I'vz »AIYAN 
zz a a = oot v Sg SIOIB]V 
ol ot 61° 1g ogt zl 61 ounsaed 
Ll 6 ae Sg Sze ot z61 1dA3q 
16S z 1Z z6 = S aa BJONZIUd A, 
9°9 zOl Ot t6 tse vot ogl ueder 
gs 68 61° $6 zSe gl g ez purlog 
IEG zt vie 96 OLe gs gti BIAPISOSN 
Qt ol OT 86 — VA rs eqng 
89 VI gl gS ozt 6 0007 wssa 
Lol 9 atyD 
BOW “OS jo uolus) 

RUulUSSIY 


wopsury pap 
sajye1g powug 


(1) 











(suoyyiw) 












‘sIy ‘d°H) ysoysry) [RI0.L 
Aep tad iInoy-uew Ayisuoqd 

peuinsuod | peolyret Jod Anunog 
Asiouq S3TIN jonpoig 








“AIWUNOD Aq ‘S1OJeSIPU] SIWOUODY “[] 2IqeL 


*LZ-gz 
“10 ‘do ‘\pia3jiH pue ‘Ly ‘gP6] ‘VIMaWp UNDT JO KaAAMNG INUOUOIT pure “OL! ‘SP6/ ‘ISDY 40-4 ay) pun visp fo Kaadng gwuouor] ‘suoneN 
pou wWoi st 11 JOO “SSI ‘e004 404 UoIssipw pue*zl “1S ‘g9p6/ ‘adnyNUs p puv pooy fo 21015 ‘OWA WO SI OL "JOD ‘;kOd snourwinyiq 
JO SUO} JO SUID} OUI PIIDAUOD SaA.1aso1 AB19US JOfeW s}Uasaidal WSEP-OF “yo ‘do ‘1aYyS~] WOIJ SI 6 [OD ‘Wo ‘do ‘joANH wos jred ul uaye} sI 
QOD 6F61 “TP ON SI ‘ssaud01g QNUOUOI| JO MalAay *YIR[D WO S19 "JOD *g-L puke S—z “s[oOd JO sadinOs JO} | 3]QR)] JapuN vag :sadiInNOg 
‘uonendod pa10joo 10} sjayorig ul dinsI-4, “AJUO Jin}[NUse 10J oie Ssasoyuoied ul soins, “gV61 10 9V61 
JOJ Sd}BWSA SUONBNY powup, se sasoyjuoied ul soinsdi,, ‘Ro1OM Sopnyjouy, ‘eISIUN], SOpN[suy, ‘uourgs] pure eliAS sopnjsuy, 











ROLIDWIY JO 1S9y 
BOLI Jo 1soy 





= aa [or] = = BISY Jo 1soy 
(69) glo 1€7'9I vo 1z = eIsquopu] 
SL-oL vz'0 PRs‘grz SO t £0 eulyD 
(69) 070 gre 9°0 8 = souiddijiyg 
(L9) 1t°o L67‘1z SO gz 60 PIpU] 

= = Sgt —1'0 = = BIqely Ipnes 
= = TTO'LI zo = oa eidoiyjq 
= = VSzz z'O = = ueysiueysjy 
oa a S6L‘TZ1 g'0 v = Aenseied 
= = 7696 ol L 11° Jopenoy 
(L9) tt-o Log‘g 671 9 elt [izeig 

- = 90 ot = IOPBARS [J 
= = Vil LI a seinpuoyH 
= a 6SZ'g9z to S as RIAIOg 
a = 90 LI = pjpewojyenh 
(tL) = Lo v = BNndeIPOIN 
y3iy — = vo VI = ney 
ysiH a 7: So 8 = agndey ‘wod 
gl = 676s 70 = = uel] 

= tv'o 10L‘Y Cie gz = Aensniq 
($9) gz'O Wace Cie 61 —— OOIX3|\ 
(<9) 070 dIQIdIIZIN VI gt = uojAa9 
(zS) - - Cac Li = eweuedg 
(Z9) Szo 69S‘11 Vl v = niad 


611 Le 
y3tH 61° 
MOT 67" 
zLi Sz 
gs gtil 
zs RG 
SEz iv" 
Loz Lg 
S61 Ze: 
rtz 1¢° 
gl tg 
og! gL 
Fgz t9° 
MOT Iv" 
fol so 





uon 
-e[ndod 
000°O00I 
Jad sayei | 000! 13d 

yjeop 
ae 





~ = AN 


Mm Mm NS TH 
 tItM- 





(s9ouno) 


s}ey 





1 00 
nS) 


oon 
— ee a 


(saouno) 
sula}01d 
jewiluy 








Ajddns pooj 


eyides iad Ajieq 


Stgi 
Foot 
V10'7 
69t'z 
otzz 
oI Lz 
t1o0'k 
9cQ°T 
Lig‘z 
TTEE 
PSE‘z 
ELES 
S6o0°e 
g6o°k 


LV 
06 
br 
ct 
69 
98 
t9 
Ol Mojag 
ES 
SP 
ce 
61 
vz 
09 
Li 
MO]Og 
MOlOg 


aa) 





9}e19}I][! 

I2A0 pue 
OI 93e uol 
-eijndod jo 
1U99 19g 


“AwuNOD Aq 





go 
oz 
os 
SI 

80 
gr 
[E€ 
Eee 
(ope 


($34) 
eyides 
Jad 
pouinsuos 
JULIGSMON, 





Y_AN= NOOO NAA HtM = 
_ = _ 


WM oo 


-ejndod 
000*1 13d) 
souoyd 


“99 









O WA et 0 ORONO array 


nN 


= Oo 
o 
nN oO 


wy 


£ 
oO 


eo 





-ejndod 
000‘! 13d) 
SO[SIYOA 
S10]0|N 


Cony 


Casey 
ana 


Bs 
Ir 


Naw oo m 


—_ AN 
HTAAHCEGA-Ct+-= 
eK ANN em 


nN 


nm 


sojiwi “bs 
000'I 13d 
eyides 
lag 











soy 


gz 

SP 

ra 
tv 
Ee 
69 
gti 
tty 
ty 
611 
PEI‘! 
vze 
(EEE, 
1L9 
ve 
LL6‘z 


UO} Ul palies 
WYsIo1y [enuuy 


eweuedg 

nog 

BIQqUuIO[O) 

BOTY BISOD 
ounsoedg 

idA3q 
RjanzoUuaA 
ueder 

puelod 

BIAR[SOSN A 
eqng 

RESIS) 

sq) 

BOLIPY ‘OS Jo uoluA 
vulUudsIy 
WOpsuly pou 
$9]e81§ pou 


( 


= 


Pel o 


eydes 
lag 


‘sloyeoIpuy jeyUsuTdojaaaq pure jeinyng [I] A421 


‘T] 91qe1 Woy L [OS Aq BZ [OD BUIPIAIp Aq paulejgo si gz ‘JOD ‘(sadessae QV6l puv 6t-SL6I ay} Jo 19ysIY 9y} 


aie Soinsy 2y}) gY61 ‘yooqsna X JVINSUDIS ‘SUONeN Pau ay) Wor SIS [OD “11-9 pure *P-£ ‘eZ “[Od Jo SadINOS JO] | 2[qQR} JapUN dag :901nN0S 
ysiy zo = = = z6 = 9'0 I vo 6 PISOUOpU] 
ooS-ooF vo: Pl zo PETZ Sg zo SO zo ES Li euly)D 
g6z gz zl Lo SSgrl iS 60 61 £ _ = souiddiyiydg 
£ gz Glia ol to gL6'1 16 10 zo t'o fee 09 PIpUu] 
zOl gz = = L1Q‘*z $9 ro £ z gs tz Aenseied 
ysiy vz _ — = Og II £ I gz QI Jopenoy 
ost Thee gil I'l tLi‘z z9 bal S V ESN +6 [Ize1g 
ysiy gl" = a bret tL — t z t'o 6 Jopeales [4 
MOT 11° = = 6Lo‘z 89 to t I I'l 61 seinpuopH 
wnipoy Sli — = = z6 vo 60 90 = = BIAIOG 
wnipsp] 11° = oe = zl = Lo I g°0 tI pyewajeny 
wnipoy gz = a a Ls ~ IS Lo Sz Ol PBNBILIIN 
ysiH 60° ad = aad 06 10 go gO a = ney 
winipayy Ou" = os OL IZ IL to z z 1'0 I oqnday ‘wogd 
101 a ue oO'l gtrz ot gl gI If 61 pis Aensnig) 
gs 1S oor Lo SSQrl z9 Vz L ¢ 9°6 ZQI OOIXd 
z9Q Si gil to 6So'7 09 = to g = = uojAo9D 


re . . . t-9 . . (s3y) eyideo 
Jad uonduwinsuos 3jnxa] * 


000°T1 000°001 | 000g p(SUO} UOI|[IW) SaAtasoi 
aS eS SSS 210 UOII a]qeqoid pup umouy 


REL*z 100°1Z zQoS‘zV I PLo'z9 zQt‘LPi (wy ‘bs 10d 
[BOD snourwinyiq jo 

SUO} Ul) sad1no0sea1 Ad19uq 
EY PLool (siy “AA ) eitdeo 

Jad pawinsuos Asi9uq 


As (so[ly) eyides 
Jad uonduwnsuos [333¢ 
gto-o : : : ; pur, dois prom 
JO % + $10Jde.1] Pj1oMm Jo % 
Loo : f ; ; P (sorejd9y) eyides sod vale 
Pa}ss10} 9ANONpoid aj[qissao0y 
(soie}d90y) Byides 13d 
BIIB PI}SI1OJ IANINPOId 
uonejndod wiry 
peoy tod pur] dois saisy 
eyides iad pur] dois saisy 
‘wy oienbs 19d uoneindog 
SUOT][IW Ul UONeindog 
(uao ad) 
LP61-07Z61 ‘yIMoI3 UOHR|Ndog 


RISy PoWOWwy ROLOWwYy 
PHOM | 4JeaN | enue ROLY uney |- BIUvIDG | YLION 
yinos 


‘uoIsay Aq ‘s1OJeSIpUT [eINI[ND pue stwoUu0dy “AT aqQeL 





‘tP-oF “y19 ‘do ‘1ays~-) WOAy 11 du] “Yob “719 ‘do ‘joANH wojy Oo! surq ‘IP pue (4aysty st Jaaayorym 
“6L61 pue LE61 10; eep) 9E1-TEI ‘spuas] jaalg uvadoing ‘suoneN paiiuy Wod 71 pue 6 saury ‘oi ‘PEI ‘6f6/ ‘24nI]NI48 p puv poo. fo a1v1g 
‘OVA Wo pajndwod 10 udye} ae E1 pue g SOUIT “Rt ‘OP6/ ‘24NIJNIUS p puv poo, fo a1D1S ‘OWA wo.lj aie L-9 sour] “(papnjoxe spieAoulA pue 
Spieysio0) SS 1 ‘999045 40f UOISs1P ‘SUONeNY payup, Worl aie $ pue F saul ‘suoneolgnd suoneN pallu uo paseg oie £-1 sour] :sao1n0s 
*SUO} UOT OSO'PT [BIO] SOAIBSII UMOUY P]IOM ‘BIRAY 
-sny A[UO sapnjsul BiuRsdGO ‘RoLIaWY YINOG A[UO sapNyjoUl vOLIOWY UNL] SBVOLOWY YON YIM papnyoul oie OoIxa| puke vOLIOWY [e1UID, 
“A[UO $97e1$ pou. 
WS'S'A oneIsy pue odoing wisjseq, 
‘A[UO adoing U19}se9-UON, , 


436 DEVELOPMENT 


stands at the top of class (a) and Argentina at the bottom. The Union of 
South Africa, Chile, and the USSR represent class (b). The remaining 
countries, beginning with Cuba, are in class (c). It should be noted that 
population growth is essentially uncontrolled in class (c) countries, whose 
potential rate of growth is high. It is controlled in class (a) countries, whose 
potential rate of growth is very low. It is either controlled or rapidly passing 
under control in class (6) countries. 

In Table IV information is given by continent and subcontinent. While no 
per capita income data are reported by continent, fairly good measures of 
relative standing in respect of income are provided in lines 9, 10, and 13. 


The Population Obstacle to Economic Betterment 


“The sire of gods and men, with hard decrees, 
Forbids our plenty to be bought with ease...” — Virgil, Georgics | 


“When goods increase, they are increased that 
eat them; .. .”’—Ecclesiastes, 5:11 


The population factor is only one of the many by which the course of human 
betterment is affected; but it is one of the most important. Of this we have 
evidence in man’s frequent manifestation of concern lest population grow 
too much or too little to maximize some variable in which he is interested. 

If we would discuss economic betterment meaningfully, we must choose 
an index suitable to reflect its course. Of the indices available, the most 
satisfactory appears to be net output per capita per time period, for this 
index is both a summary measure of many elements after which man aspires 
and an end result of that process of technological and industrial change 
which has transformed the economies of at least a quarter of the world’s 
population and raised its levels of living far above the Oriental plane found 
almost everywhere two centuries ago. We shall make use of this index, 
therefore, though without implying that it is, of necessity, highly correlated 
with that inner state known as physiopsychic well-being. 

This paper consist of four parts. The first treats of the determinants of 
economic betterment; the second, of prevailing population trends; and the 
third, of the nature of the improvement-retarding effects of population 
growth. In the fourth part, a quantitative estimate of some of these effects 
is attempted. 


I 


The determinants of economic betterment, as represented by the move- 
ment of per capita real income, may be variously classified. For the purposes 
of this paper they are categorized on the basis of their sensitivity to changes 
in the population factor (i.e., to changes in population density, composition, 
or total), most sensitive being those included under A and least sensitive 
those listed under C: 


A.1 Ratio of a nation’s labor force to its population. 

A.2 Productive assets in use per employed worker. 

A.3 The effectiveness with which economic activities are organized. 

A.4 Genetic composition of the population. 

B.1 International exchange relations. 

B.2 Ratio of the employed portion of the labor force to the total labor 
force. 
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B.3 Extent to which occupational and spatial distribution of employed 
human and nonhuman agents of production is optimal in character. 

B.4 Skill and efficiency of labor force, properties which reflect (i) the 
state of the industrial arts and (ii) the educational, scientific, and cultural 
attainments of a population. 

C.1 Social structure. 

C.2 Culture. 

D.1 Residual determinant. 


Since the information available does not permit us to show with precision 
how per capita real income responds to changes in each of these determi- 
nants and how they in turn respond to changes in population, we shall 
merely indicate how population change affects per capita income through 
the medium of some of the more sensitive of these determinants. We shall 
ignore A.4 and determinants listed under C and D and treat only incident- 
ally some listed under B. 

A.1—the ratio of a nation’s labor force to its population — tends to be most 
favorable when this population has become stationary under Western mor- 
tality conditions. For this ratio is conditioned by (a) the age composition of 
the population and (b) its state of health. This ratio is most unfavorable to 
per capita output, therefore, in the underdeveloped countries where the age 
composition may be something like one-sixth less favorable than in the 
United States, and where, largely because of poverty due in considerable 
part to population pressure, the incidence of illness and disease is much 
higher than in advanced countries. If conditions “‘a’’ and “b”’ were western- 
ized, per capita income in underdeveloped countries might rise 20 to 30 or 
more per cent above current levels, other circumstances remaining un- 
changed. 

Determinants A.2 and 4.3, while of significance for all countries whose 
population has passed the income optimum (in which category fall most 
countries),' are of greatest importance for countries which are both over- 
populated and characterized by a high population growth potential. Respect- 
ing A.2 and 4.3 this may be said. (1) Output per worker is highly correlated 
with the amount of productive assets in use per worker. (2) For this reason, 
and because the consumption of raw materials is highly correlated with 
national income, population growth eventually tends to make necessary 

1. See my ‘Measures of Population Maladjustment,” Proceedings of the Fourteenth Inter- 
national Sociological Conference, Rome, 1950-51. As is shown in this paper, the population 
optimum tends to be confused with the spatial optimum. There is no evidence to suggest that 
the population optimum has increased in recent decades; but there is, as the analyses of A. 
Toynbee and others suggest, evidence to indicate that the magnitude of what constitutes a viable 
politico-economic system has been increasing for some decades. If this inference be valid, 
consolidation of the many nonviable small systems into a small number of large viable systems 
would be accompanied by some alleviation of both consciousness of population pressure and 
concern lest numbers be growing too slowly. Presumably, as A. Sauvy suggests (in Population 


et Richesse, Paris, 1949, pp. 34-35), consolidation of smaller units tends to alter their individ- 
ual optima. 
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recourse to natural resources which, because they are inferior or less acces- 
sible, cost more to exploit. (3) Population growth is accompanied, within 
limits, by economies of organization which operate to increase output per 
worker. (4) An increase in numbers makes for an increase in output per 
capita so long as (ceteris paribus) the increment in output per capita due to 
the increase in economies of organization consequent upon an increment in 
population more than offsets the associated decrement (if any) in output 
per capita due to cost-increases in the extractive industries. (5) The popula- 
tion of a country may be said to be of optimum size when, given the cost of 
supporting the economically unproductive part of the population,” the aggre- 
gate population is of the minimum size required to maximize per capita 
income in a manner compatible with the relevant rate of interest and the 
assumption that other conditions remain constant.* 


2. By unproductive population is meant that part of a population which, though it produces 
no income, must be or is supported by the productive population at some aggregate, variable 
cost C. The best example of an unproductive population is that sequesterable part of a popula- 
tion which is continually required to provide a nation’s military forces and which, therefore, 
includes women, children, and both retired and active military personnel. Since the determi- 
nants of the magnitude of this “unproductive” population are not describable with precision in 
a few words, we shall represent it by p’ and the cost of supporting it by C=f(p’). Then the total 
population P may be defined as made up of p’ and p, with p representing the “productive” popu- 
lation. Let Y represent the national income which, by definition, is produced by p; y, the per 
capita income retained by p, which equals Y/P when p’ and C have zero values and (Y — C)/p 
when p’ and C have positive values; and y’, per capita production of income at the margin; 
namely AY/Ap. If p’ and C have zero values and therefore p is identical with P, the population 
of optimum size is the smallest population associated with the condition of that y = y’. (The 
stipulation that the optimum be the smallest population compatible with this condition must be 
made if the maximization of income through time is the desideratum since, other conditions 
being given, the smaller the optimum population, the smaller the drain on nonrenewable re- 
sources.) If, however, p’ and C assume positive values, the income retained per capita by p 
will no longer by Y/p but (Y — C)/p which is less than Y/p. It will therefore be to the advantage 
of the productive population p to increase its magnitude; for, although in the original position 
y and y’ were equal, in the new position y’, whose value as yet remains at the original level, 
exceeds y whose value has been reduced from Y/p to (Y — C)/p. The optimum size for p is at- 
tained when y’ and (Y — C)/p again become equal. Whence, given the magnitude of p’, the opti- 
mum size for P may be defined as p’ plus the optimum size for p given by the fact that p is 
required to support p’ to the extent of outlay C. Of course, it being given that p’ may feasibly 
be reduced to zero, the preferred optimum is p(= P), with y = y’. If, however, for reasons of 
security or otherwise, p’ cannot be reduced to zero, it is to the advantage of p that its size be 
increased so long as such increase augments p’s retained income y. While this note has been 
suggested by A. Sauvy’s analysis (see op. cit., p. 27), the concept of the cost of supporting the 
economically unproductive population component, if any, has been substituted for his concept 
of “general expenses.” 

3. That the optimum is affected by the relevant rate of interest i may be illustrated as follows, 
it being assumed that C and p’ as defined in the preceding note have zero values. Let W repre- 
sent productive assets in use; Y, national income; P, population; and y, per capita income Y/P. 
Now suppose an increase AP in population requiring an increase AW in W such that the assets/ 
population ratio is unchanged from its initial W/P value. Suppose further that increment AP 
in population is accompanied by Ay,, an increment in y due to increased economy of organiza- 
tion and Ay,, a decrement in y due to increased costs in the extraction of raw materials. So iong 
as W and i may be ignored, whether increment AP is economically advantageous turns on 
whether Ay, is greater or less than Ay,. But W and i may not be ignored. The increment PAy in 
the income of the initial population P, which accompanies the increment AP in population, 
entails an increment AW in the nation’s stock of capital for the equipping of the increment AP 
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It follows that the attainment by a country’s population of a magnitude in 
excess of the optimum is an important deterrent to that population’s eco- 
nomic betterment. This conclusion is reinforced by the fact that nations 
whose populations have passed the optimum seldom are again presented 
with an opportunity to halt their population growth when their numbers 
have moved into the neighborhood of the optimum. For it is difficult to re- 
duce an actual population in magnitude until it has attained optimum size; 
and it is rare that circumstances so change as to increase the magnitude of 
the optimum beyond that already attained by the actual population. The task 
confronting overpopulated nations, therefore, is not that of striving after an 
unattainable optimum but that of doing whatever is necessary to increase 
their per capita income levels even though their numbers are too great. This 
task includes the prevention of further population growth, however, for 
reasons to be indicated and because such stimulus as population growth 
sometimes gives to invention, innovation, and progress, is at a minimum in 
countries where density of numbers and lowness of per capita income oc- 
cur jointly. 

Let us turn now to determinants B.2-B.4. While one may, under given 
circumstances, accept the thesis of the stagnationists, it is nonetheless ap- 
parent that only under certain institutional conditions does a low or a nega- 
tive population growth rate make for unemployment. Presumably, an 
analogous argument may be made in respect of countries where great popu- 
lation density, together with continuing population growth, appears to be 
producing unemployment. Regional and occupational differences in the 
rate of natural increase may operate to prevent a country’s employed popu- 
lation from becoming optimally distributed in space and among occupations 
when these differences are not offset by social arrangements designed to 
secure an optimal distribution. Underutilization of labor of demographic 
origin appears to be most pronounced in underdeveloped countries where 
there is considerable agricultural overpopulation. Of importance also is the 
absorption of capital by population growth. For, as will be shown, such 
absorption reduces the rate at which the labor force can improve its health, 
skill, efficiency, and material equipment. 


II 


It is growth rather than nongrowth of population that is a major obstacle 
to man’s economic betterment in all but a few countries. The stagnationist’s 


in population. This increment AW entails an annual interest cost iAW. Accordingly, the initial 
population P will find advantage in the increment Ay in its per capita income (an increment 
supposedly associated with increment AP in population) only if (PAy/AW) > i. Of course, if 
the initial population P derives from AP some noneconomic advantage such as a feeling of 
greater security, it will deem AP advantageous even though (PAy/AW) < i. Should p’ and C 
have positive values (see note 2) these may be taken into account. 
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explanation of unemployment, insofar as it can be formulated in valid terms, 
is relevant at present only to about a fifth of the world’s population; and this 
fifth has attained a relatively high income level and is capable of making 
effective unemployment-preventing adjustments to the nongrowth of its 
numbers. Most of the remainder of the world’s inhabitants are found in 
countries where population growth is already retarding the improvement of 
man’s living standards. It is of these countries, therefore, that the rest of my 
paper treats. 

That population pressure is a major obstacle to economic betterment in 
most of the world is readily suggested, though not always demonstrable 
with precision. Data indicate that per capita income tends to be low where 
crude population density is relatively great and to be high where it is rela- 
tively low. This relationship would be even more marked were the influence 
of differences in transfer and trading relations taken into account, since 
these are relatively favorable in most if not all of the densely populated 
countries where per capita income is relatively high. 

That population growth will continue to be a major obstacle to the better- 
ment of man’s material lot is apparent. Only about one-fifth of the world’s 
population appears to be approaching a stationary state, and this fifth is 
composed principally of peoples already enjoying relatively high per capita 
incomes. Something like another fifth, though describable as proto-station- 
ary, May experience an increase of 50 or more per cent in a half-century. 
Yet, many of the peoples composing this fifth already have difficulty ex- 
tracting more than mediocre incomes from their limited equipment of land 
and resources. The balance of the world’s population, close to 60 per cent, 
is expanding, even though most of its members already receive very low 
incomes and are badly equipped with land and resources essential to the 
comfortable support of expanding numbers.’ Evidently, a major fraction of 
the population growth in prospect will take place among peoples not well 
equipped to supply even their present wants. 

How much population growth will take place in high-growth-potential 
countries is not empirically determinable with certainty at present. How- 
ever, judging by past experience and abstracting from the possibility that 
a cheap contraceptive could be widely and rapidly diffused, the 1.5 billions 
concerned and living in Asia,° Africa, and Latin America may, in the ab- 

4. For supporting data see my ‘“‘Aspects of the Economics of Population Growth,” Southern 
Economic Journal, 1948, and my “Economic Factors in the Development of Densely Popu- 
lated Areas,” Proceedings of the American Philosophical Society, Philadelphia, February, 
I ie 

- In 1947 that 20 per cent of the world’s population which lived in noneastern Europe, North 
America, and Oceania enjoyed a mean expectation of life at birth of 50 to 60 or more years; 
the 15 per cent living in Eastern Europe and Japan, 40 to 50; the 6.6 per cent in Latin America, 
35 to 40; and the 58 per cent in Asia and Africa, close to 30, as a rule. See World Population 


Trends, United Nations, pp. 10-13. Let e represent life expectancy at birth and & the annual 
number of births. Then, on the assumption that k remains unchanged, the population of a coun- 
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sence of pronounced obstacles, increase by 100 to 200 or more per cent 
before they acquire Western fertility patterns and develop a Western age 
structure; for life expectancy at birth is only about half as high in most of 
these regions as in the Western World. The order of magnitude of the growth 
in prospect is suggested by the fact that, should the populations of these 
regions treble, the population of the world, now close to 2.4 billions, would 
exceed 5.5 billions a century from now. It is evident, therefore, that, unless 
a cheap, easily-used contraceptive is developed and widely diffused, popu- 
lation growth is likely to eat up much of those fruits of technical progress 
which escape the maws of war. 


IIT 


Improvement of the economic condition of the some 60 per cent of the 
world’s population whose incomes are very low, often miserably low by 
Western standards, is possible only on condition that the economies of these 
peoples are completely transformed. The outstanding characteristic of these 
economies is their dominance by nonmechanized agriculture, something 
like three-fourths of their working population being engaged in agriculture 
pursued in an archaic manner. Accordingly, economic progress presupposes 
a considerable mechanization and transformation of the agriculture of these 
countries together with the transference out of agriculture of such “‘excess”’ 
labor as is engaged therein and the creation of a labor force that, in both its 
agricultural and its nonagricultural branches, has acquired the attitudes, 
values, and occupational aptitudes essential in rational, mechanized econ- 
omies. 

The development of branches of industry and commerce suited to absorb 
both the growing nonagricultural labor force and the workers flowing in from 
agricultural areas involves a number of coinciding steps. (1) There must be 
brought into being a sufficient supply of persons capable of performing 
“entrepreneurial” functions. (2) A system of incentives suited to an indus- 
trial society must be created. (3) Appropriate facilitating economic, educa- 
tional, and governmental institutions must be formed. (4) Adequate support 


try will approach and finally reach ek, increasing as e increases. If, as has always been the case 
in the past, fertility fails to fall fast enough to offset increases in e, k will increase for a time, with 
the result that the final population becomes not ek but e(k + Ak). Thus, if e doubles and k in- 
creases by one-half before it levels off, the population will treble. For example, by the time 
Japan’s population has completed the growth cycle begun in the mid-nineteenth century, its 
population will have attained a magnitude three or more times that obtaining in 1850. Having 
indicated that ‘‘at least a threefold multiplication is implicit in the processes by which peoples 
hitherto have achieved low birth and death rates,’ M. C. Balfour, R. F. Evans, F. W. Notestein, 
and I. B. Taeuber conclude that ‘‘in the Far East .. . we have no reason to expect a smaller 
multiplier.” See Public Health and Demography in the Far East (Rockefeller Foundation, 
1950), pp. 6-7. What is said here is applicable to other parts of Asia and to much of Africa and 
Latin America. 


The Population Obstacle 443 


must be given to the development of public utilities in appropriate amount 
and to the establishment of industries which, for one or several reasons, are 
highly advantageous to economies in the stage of development character- 
istic of most of the countries under consideration; i.e., industries capable 
of utilizing available resources and labor, or of satisfying the more urgent 
wants, or of easing the pressure for foreign exchange, or (because they are 
complementary to other industries in existence or being established) of 
reinforcing the industrial development under way. 

Industrial evolution along these lines involves two further conditions, the 
capacity to meet which tends often to be greatly reduced by population 
growth: (a) the availability of a sufficiency of land and/or natural resources, 
(b) the formation and/or acquisition of capital at a rate commensurate with 
the rate of industrial development projected. 

Further population growth will accentuate such shortages of land and/or 
resources as exist in countries where a condition of population pressure 
already obtains. In North America and Oceania, most of whose population 
is approaching a stationary state, both resources and land are relatively 
abundant. In Europe both land and resources are relatively scarce, but much 
of the population is approaching a stationary state. In Africa, where the 
population growth potential is high, resources and in some measure land are 
relatively abundant; but their distribution in space relative to that of popula- 
tion is not such as to afford relief to more than a portion of the inhabitants. 
Further growth, therefore, will retard the improvement of the economic 
state of those African populations which lack ready access to lands and 
resources unexploited or ineffectively exploited at present. In South Amer- 
ica, where the population growth potential remains high, both land and ore 
resources are relatively plentiful; notwithstanding, industrial development 
promises to be greatly restricted by the shortage of coal, water power con- 
stituting the principal widespread potential source of energy. Land and 
energy resources appear to be relatively plentiful in the Soviet Union; still, 
according to some estimates, iron ore resources are both relatively scarce 
and not too well located in space. The most acute actual and/or potential 
shortages, however, are found in Asia, where live over half the world’s 
population and where numbers may well treble in a century. For already 
Asia’s population is short of land, hardly as well equipped with power re- 
sources relative to population as are the peoples of Europe, and only about 
one-fifth as well supplied with iron ore reserves as is the rest of the world. 
Furthermore, the spatial factor is unfavorable, the bulk of the iron resources 
of Asia being situated in India, and the bulk of the power resources in China. 
Presumably, then, only in parts of Africa and South America will further 
population growth prove economically advantageous. Redistribution of 
population will serve to correct such localized shortages of numbers as are 
to be found on other continents. 
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When a country is short of land and/or raw materials and this shortage is 
being aggravated by continuing population growth, it may resort to several 
complementary remedies. First, it may attempt to step up its rate of capital 
formation, since capital is needed to exploit such natural resources as are 
at hand, to provide substitutes for critical resources in relatively short sup- 
ply, to facilitate technical progress, to create good health, and to implant 
productive skills and attitudes in the labor force. Yet, it is difficult to estab- 
lish a very high absolute or relative rate of capital formation, when, as is the 
case in most lands where population pressure and high growth potentials 
are found, per capita income ranges between $25 and $150 and the rela- 
tively wealthy minority devotes most of its income to consumption instead 
of to capital formation. Second, relief may be sought in foreign lending and 
foreign trade. However, foreign loans can relieve in but limited measure a 
shortage of capital imputable to a low rate of domestic capital formation, 
how much foreign capital an economy can effectively absorb being governed, 
for technical and economic reasons, by its rate of domestic capital forma- 
tion. Furthermore, international trade can significantly (but by no means 
completely) counterbalance a domestic shortage of natural resources only 
after the domestic economy has been appropriately developed and other 
relevant conditions have been met. The capacity of a people to find relief 
for poverty in capital accumulation will be less, in all cases in which the 
population is of supra-optimum size and land and/or resources are rela- 
tively lacking, when a population is growing than when it is stationary. 

In sum, population growth operates in four ways to retard the betterment 
of man’s material condition. First, it increases the pressure of numbers upon 
a nation’s land and resource equipment as of any given time. Second, it 
tends to accentuate this pressure through time by accelerating the rate at 
which the store of exhaustible and nonreplaceable natural resources is used 
up and the costs of their use are increased. Third, it diminishes the rate at 
which capital can be accumulated, and this diminution is greatly accentuated 
when, as is the case in most overpopulated countries, much potential capital 
is utilized in maintaining for a few years children who eventually die before 
they reach a productive age.® Fourth, given the rate of capital formation, the 
rate at which the equipment of the labor force can be increased is reduced. 
Only in the small number of countries where the population is of infra- 
optimum size will an increase in numbers, through its salutary influence upon 
economic organization, more than offset the adverse effects enumerated. 


6. D. Ghosh estimates at something like 22.5 per cent of the Indian national income the cost 
of maintaining those who die before they reach the age of 15. The corresponding figure for 
England is put at 6.5 per cent. See Pressure of Population and Economic Efficiency in India 
(New Delhi, 1946), p. 22. In 1934-38, according to C. Clark, capital formation approximated 
only 6 per cent of India’s national income. Analogous conditions are found in many other parts 
of Asia. 
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IV 


Both the problem being posed and the consequences of population growth 
may be translated into terms of per capita real income. Consider first the 
problem itself. Per capita income in many lands is only a minor fraction of 
per capita income in Oceania, North America, and Northwest Europe. 
Furthermore, judging by the past, we may assume that for some time to 
come per capita real income will increase 1 to 2 percent per year in these 
parts. It follows that, if the material condition of peoples living in very low- 
income areas is to improve both absolutely and relative to that of high- 
income populations, these peoples must advance their per capita incomes 
appreciably more than 2 per cent per year for many years to come. While 
such an advance may tend to be restrained by the relatively slower rate of 
growth of the high-income countries,’ it will be facilitated by the higher rate 
of technical progress of which the low-income countries are susceptible in 
virtue of the fact that their economies remain founded upon technically 
primitive methods of production. 

Since an increase in a nation’s capital equipment per worker tends to be 
accompanied by an increase in output per worker, population growth may be 
looked upon as a deterrent to the increase of per capita income whenever a 
nation’s population is of supra-optimum size. For population growth, to- 
gether with excessive mortality among those of infra-working age, diverts 
resources from the formation of capital to the formation of population, whilst 
the necessity of equipping increments in population makes the magnitude 
of the increment in per capita equipment lower than it would have been had 
the population not grown. 

Let us first suppose that both the rate of saving and the income-producing 
power of capital are independent of the rate of population growth. Then a | 
per cent increase in population will be purchased at the cost of something 
like a I per cent increase in per capita income. Given the validity of these 
assumptions, the 1 per cent per year increase in population roughly charac- 
teristic of many densely populated low-income countries operates to prevent 

7. Suppose we divide the countries of the world into two categories, the rapidly growing, G, 
and the slowly growing, S, with their rates of growth represented by R, and R,. Then R, = 
f(R,), the specific relation between the two rates turning on whether G and S§ are primarily 
substitutes for each other, complements to each other, or independent systems. If, as appears 
likely, the dominant form of relationship will be a complementary one in the early stages of the 
development of G, R, will exercise a restrictive influence upon R,. This influence will diminish 
in time, however, as the complementary type of relationship gives place to one that is substi- 
tutive or independent. Presumably, an economy that is large (e.g., the Russian or the Chinese) 
can more easily free its rate of expansion of the conditioning influence of expansion elsewhere 
than can an economy that is small and relatively short of elements requisite for economic ex- 
pansion. That the less developed countries are significantly dependent upon the more developed 
countries is suggested by data presented in F. Hilgerdt, The Network of World Trade (Geneva, 


1942), especially pp. 37ff., and Tse Chun Chang, ‘“‘A Statistical Note on World Demand for 
Exports,” Review of Economic Statistics, 1948, pp. 106ff. 
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an increase of about 1 per cent per year in per capita income. Thus, if per 
capita income would grow 3 per cent per year in the absence of population 
growth, it will grow only about 2 per cent per year when the population is 
increasing 1 per cent per year.* 

The assumptions just made must be modified, however. First, the income- 
producing power of capital is not independent of changes in the size of 
the labor force. On the basis of past experience, when a 1 per cent increase 
in both the employed labor force and the stock of capital or wealth in use is 
accompanied by a 2 per cent increase in income, this 2 per cent may be im- 
puted to the forces generating it somewhat as follows: technical progress, 1; 
labor, 0.7; other productive agents, 0.3. Accordingly, given a 12 per cent 
saving rate, a I per cent increase in the labor force, and technical progress 
as indicated, about ‘/,, of the 2.6 per cent increase in national income would 
be attributable to the 1 per cent increase in the employed labor force. In 
general, it is probably safe to say that 25 to 35 per cent of the annual increase 
in Output consequent upon increases of 1 and 1 to 3 per cent, respectively, 
in labor and capital is attributable to the increment in labor.’ Secondly, 
account must be taken of the absorption, by population growth and relevant 

8. Let Y represent national income; W, the wealth or capital used to produce that income; 
AY and AW, the annual increment in Y and W, respectively; r, the annual rate of growth of 
population P; y, the per capita income Y/P; j, the annual rate of increase in per capita income, 
Ay/y; a, the annual rate of capital or wealth formation expressed as a percentage of Y, namely 
AW/Y; and s, the increment in Y consequent upon an increment in W, namely AY/AW. Let us 
assume for the sake of simplicity, furthermore, that s remains constant for the period under 
consideration. It follows that 

ena 
a tour, 





If population is not growing and r has a zero value, j = as. Accordingly, if the value of s were 
independent of that of r, the value of j would be reduced by approximately r. Thus if a has a 
value of 0.1, the annual rate of saving approximating 10 per cent of the national income and s 
has a value of 0.25 (on the assumption that W/Y has a persisting value of about 4), j will have a 
value of 0.025 so long as population is not growing and r has a zero value. If, however, r has 
a value of .o1, the value of j will approximate 0.015 instead of 0.025. If a has a lower value 
when r has a value of .o1 than when r has a zero value, the value of j will be further reduced. 
See note 10 below. 

This formulation does not take net capital imports into account. If these are represented by 
A, then as in the above equation becomes (a + A)s. There is a practicable upper limit to A/a. 
In the paper cited in note 4 above it is suggested that the average upper limit to A/a may be in 
the neighborhood of one-third. If it be true that the poorest half of the world’s population pro- 
duces only one-tenth of the world’s income, and if it should save and invest 0.3 of this, it still 
could use (on the supposition that A/a cannot long exceed one-third) only about one-fifth of the 
savings which the richest tenth can supply if they save and invest 10 per cent of the 55 percent 
of the world’s income which they supposedly receive. 

g.See J. Tinbergen, “Ziir Theorie der langfristigen Wirtschaftsentwicklung,” Weltwirt- 
schaftliches Archiv, 55 Band, Heft 3, 1942, pp. 511-547. See also E. C. Olson, “Factors 
Affecting International Differences in Production,” American Economic Review, May, 1948, 
pp. 502-522. In the four largest industrial nations in 1870-1913, at the time when about 
10-15 per cent of the national income was saved, population was growing about | per cent per 
year, and national income was increasing 2.1-2.5 per cent per year, this increment was dis- 
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premature mortality, of resources that would otherwise have been trans- 
muted into wealth or capital. When these two conditions are taken into ac- 
count, a I per cent increase in population is usually found to be purchased 
at a cost of between somewhat less and somewhat more than a | per cent 
increase in per capita income.'® It should be noted finally that the produc- 
tivity of reproducible capital will be higher ceteris paribus when the land and 
natural resources with which this capital can be combined are relatively 
plentiful. The absence of this condition from many low-income economies 
makes more difficult their counterbalancing population growth by capital 
formation,'! 

By way of summary it may be said that population growth is a major 
obstacle to economic betterment in most parts of the world. It is retarding 
capital formation, accelerating the rate of depletion of the world’s limited 
store of nonreplaceable resources, augmenting the rise of costs in increasing- 
cost industries, and decelerating the rate of increase of per capita income. 
Whether a cheap contraceptive, together with a set of motives conducing to 
its widespread use in the overpopulated parts of the world, can be developed 


tributable somewhat as follows: population, 0.7: capital accumulation, 0.4-0.8: technical 
improvement, 1.0. Cp. Tinbergen and J. J. Polak, The Dynamics of Business Cycles (Chicago, 
1950), p. 128. 

10. Let s, as defined in note 8 above, be divided into s, and s, where s, is due to population 
growth rand s, is due to other circumstances. Further, let a= a, — a, where a, represents the 
annual rate of saving or capital formation when r = O, and a, represents the reduction in a,, 
due to r’s having a positive value. Then the annual rate of increase in per capita income 


LW SER ARO B= 
ll 
ea, 
When r has a value of zero, the value of j becomes as, It follows that j will have a greater 
value when r has a zero instead of a positive value so long as (r +-a,5s,,) > (a,s5,). The values to 
be assigned to these variables vary with situation. Suppose we make a,, = 0.2, and a, = 0.1. 
Let the elasticity of productivity for capital be 0.3 and that for population be 0.7. Finally let 
technical progress increase Y one per cent per year. (Actually the capacity of technical progress 
to increase income is itself a function of a, but here it is treated as a constant fraction of Y.) 
If r= O, j becomes .025; but if r= .01, j approximates .0094. Under the assumed conditions, 
therefore, r’s having a value of .01 instead of zero reduces the annual rate of increase in per 
capita income by about three-fifths. The value to be assigned to a,. in any particular case depends 
both upon the magnitude of r and upon the amount of resources absorbed by premature mor- 
tality associated with r and destined, in the absence of such mortality, to be saved and invested. 
The income optimum population may be defined in terms similar to those used above in this 

note. Let s=s,[1-+f(r)] where s and s, are defined as above and f(r) replaces s,. Then 


as,[1 + f(r)] 
a : 


When r has a zero value j becomes as,. When r has a positive value j is higher than when 
r has a zero value only on condition that f(r) > r. Accordingly, population maladjustment 
may be said to increase whenever, as is usually the case, r > f(r). 

11. Colin Clark concludes that the value of s, when only reproducible capital is taken into 
account, rises as reproducible capital per worker and output per worker per hour increase. 
With income and reproducible capital per worker represented by y and c, the ratio y/c rises 
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in good time remains to be seen. It is evident, however, in view of the limited- 
ness of the fund of nonreplaceable resources at the disposal of mankind and 
in view of the dangers to the security of the relatively stationary peoples 
implicit in the continued growth of peoples living in overpopulated lands, 
that the former should not give impetus to the multiplication of unfriendly 
components of the latter. 


from about 0.22 when real income in I.U. per man-hour approximates 0.10 (the figure for India 
in 1944 is put at .09) to about 0.28 when hourly real income is 1.0 (as in the United States in 
1945). (See Review of Economic Progress, 11, 1950, No. 1.) Since this increase in y/c, granted 
the accuracy of the data on which it is based, is not attributable to an increase in nonrepro- 
ducible capital or labor, it must be attributed to technical progress and similar output-increasing 
forces. While Clark’s data relate more largely to time than to space, they lend support to the 
view that, insofar as space may be equated to time, the spread of Western methods in space will 
be accompanied for a while by an increasing rate of technical progress in the underdeveloped 
countries. 


The Population Problem: Dimensions, Potentiali- 
ties, Limitations 


“A hopeful disposition is not the sole qualification to be a 
prophet.’’—Winston S. Churchill (in Speech, April 30, 1927). 


In accordance with my assignment, I shall undertake to do four things: 
define the population problem and the role of limitational factors; touch upon 
strategic courses of action available for easing their impact; distinguish the 
major problem areas; and indicate limitational factors operative in these 
areas. I shall hypothesize that world population will continue to grow fora 
century or more at between 1 and 1.5 per cent per year. This implies a 
world population of 4-5 billion by the year 2000 and 6.5-10.5 billion by the 
year 2050. 


I. Limitational Factors and the Population Problem 


The population problem of any collectivity (e.g., a nation) has its origin 
in imbalance between numbers, output, and desired level of consumption. It 
resembles in part the general economic problem—for this problem also has 
its origin in imbalance —that between a collectivity’s aggregate of conduct- 
determining material wants and its capacity to satisfy these wants. But the 
collectivity can cut the coat of satisfiable wants to the cloth of supply 
through recourse to price and rationing systems that are re-enforced by a 
system of police and suitable institutional arrangements. The collectivity 
cannot, however, through use of these instruments bring the demand for 
population into balance with the supply of population at a level of con- 
sumption deemed satisfactory. 

We may think of a collectivity as being confronted by two curves which 
may or may not be optimally tangent to one another. (See Figure I and the 
appendix at the close of this paper. One might, of course, use some other 
index than per capita income.) The one depicts the response of per capita 
income (or output) to increases (decreases') in the collectivity’s population. 
The other joins various combinations of per capita income and population 
magnitudes which the collectivity finds equally attractive; it is the relevant 
member of the collectivity’s indifference map.” If the relevant indifference 
curve is tangent to the income curve at a point which coincides with the 


1. It is most unlikely that, were the population of a collectivity to diminish, the response of 
per capita income to this diminution would retrace the very path which it pursued as population 
increased. 

2. Our discussion above and in the appendix does not take account of the objections to 
which the concept of community indifference is subject. E. g., see R. W. Pfouts, “Some Difficul- 
ties in a Certain Concept of Community Indifference,’ Metroeconomica, 1955. pp. 16-26. 
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locus of actual population and actual per capita income, a population prob- 
lem does not exist. If, as is usual, however, population is so great and per 
capita income is so low that their point of coincidence lies to the right of 
the point at which the indifference curve is tangent to the income curve, 
demographic imbalance exists. But this imbalance can rarely if ever be 
rectified by an enforced or voluntary diminution in numbers, since prevail- 
ing institutions and values rarely if ever conduce to a diminution of num- 
bers. Nineteenth-century Ireland constitutes a partial exception to this 
statement, since it greatly reduced its population through emigration. Cor- 
rection of imbalance must be sought rather through measures (e.g., capital 
formation, technological improvements, economic reorganization, etc.) 
suited to increase per capita income, population being given. Yet the effectua- 
tion of such measures tends to be made difficult when it is not prevented 
altogether by the magnitude of the existing population, coupled with its 
tendency to increase even though numbers already are pressing hard upon 
resources. Herein lies the population problem. It exists whenever the aggre- 
gate of wants presses beyond the aggregate supply, whether because num- 
bers are great, as in India, or because per capita consumption is great, as 
in America, or because both numbers and consumption are great, as in 
England. 

The population problem usually arises because labor is not the only 
economic factor of production and therefore not all output is imputable 
to labor. If labor were the sole factor of production and there were no 
economies of scale, the population problem would not manifest itself until 
the amount of space available per head had begun to prove inadequate. 
Even given economies and diseconomies of labor organization, per capita 
output would tend to increase until the labor force had reached a size 
commensurate with full realization of the net economies of labor organ- 
ization; beyond this point diseconomies would outweigh economies of 
organization and per capita income would decline until it had descended 
below the level deemed desirable, given the size of the population. Not all 
output is imputable to labor, however. Only in the neighborhood of 80 per 
cent of net output is attributable to labor in its various forms, the balance 
being imputable to the nonhuman productive agents utilized jointly with 
labor. The population problem comes into being, therefore, because the 
stock of these agents available for use with labor becomes too small. (Of 
course, if per capita requirements exceeded what could be produced with an 
optimum stock of these agents, the population problem would continue to 
exist until per capita requirements had declined sufficiently.) 

Inasmuch as embodied labor forms a part of capital (inclusive of land), 
the agent to which nonlabor income usually is imputed, attention will here 
be focused, not upon the agents used jointly with labor, but upon categories 
of goods, the longer run comparative nonaugmentability of which operates 
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to decelerate the rate of growth of both per capita income and population and 
eventually to halt income and population growth. These categories, four in 
number, may be looked upon as limitational factors, or, in more accurate 
phrase, as species of the genus limitational factor.* They are food, energy, 
other mineral and nonmineral raw materials, and water. They become limita- 
tional factors because their ultimate sources of supply are fixed in quantity, 
or subject to depletion. 

Respecting the quantitative significance of these factors, three observa- 
tions may be made. (1) While the value of the amount of them consumed has 
increased more rapidly than population, only that of some (minerals and 
mineral fuels and water) has increased more rapidly than gross national 
product. Such at least is the implication of American data. For in the United 
States, while population was doubling between 1900 and 1950 and gross 
national product was increasing 372 per cent, the value of the consumption 
of raw materials other than gold increased about 1.5 times; that of agri- 
cultural products, about 1.3 times; that of minerals and mineral fuel, about 
4.9 times; that of water, 7 times; and that of all raw materials except gold 
and food, about 1.9 times. Only the consumption of forest products con- 
tinued unchanged in value. Expressed as a percentage of gross national 
product, the value of raw materials consumed declined as follows between 
1900 and 1950: all raw materials but gold, 23.9 to 12.8 per cent; all raw 
materials except gold and foodstuffs, 10.1 to 6.2; foodstuffs, 13.8 to 6.7: 
agricultural raw materials other than food, together with forest products, 
6.8 to 2.2. Meanwhile the value of mineral fuel consumed rose from 2 to 
2.5 per cent of gross national product, and that of minerals other than gold 
and fuel, from 1 to 1.2. (2) While minerals and raw materials play an impor- 
tant role in the world economy, we have less information concerning this 
role, since we lack a world Paley Report. Around 1949-50, however, the 
value of primary production (of which nearly one-fifth represented minerals 
and about one-eighth represented mineral fuel) amounted to something like 
three-tenths of world income. Even outside the United States mineral fuel 
made up about seven-twelfths of all mineral consumption.‘ (3) The impact of 
significant increases in the input-cost of agricultural and/or other raw ma- 
terials may be felt less in an advanced than in an underdeveloped country, 
since a relatively larger fraction of the latter’s productive resources are 
engaged in raw-material production. 


3. See my “Limitational Factors in Population Theory: A Note,” Kyklos, 1955, pp. 227- 
244, and “Aspects of the Economics of Population Growth,” Southern Economic Journal, 
1947-48, pp. 123-147, 233-265. 

4. The world data are quite rough; they are based upon W. S. and E. S. Woytinsky, World 
Population and Production (1953), PP. 315, 394, 455. The American data are derived from 
Resources for Freedom, a report by the President’s Materials Policy Commission, 1952, 
I, pp. 6-7, II, p. 180. In the United States the ratio of BTU input to national income has 
fallen appreciably since World War I. 
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The first of these limitational factors—agricultural raw materials —has 
several sources, the significance of which for partial solution of the popu- 
lation problem varies. First, increases in the efficiency with which existing 
land is used, deemed capable of increasing average yield per acre by more 
than one-fifth, presuppose greater education, modification of institutions, 
and significant increases in working and other capital inputs per acre; but 
they do not entail a surmounting of barriers to trade, transportation, and 
migration. It is increases in output from this source, therefore, that seem 
most likely of realization at present. In the same category, perhaps, fall 
increases achievable through irrigation of land presently cultivated or 
susceptible of cultivation if irrigated — increases that reportedly might double 
prewar output. Second, cultivation of 1.3 billion acres not now used (900 
million in South America and Africa; 100 million in Sumatra, Borneo, New 
Guinea, and Madagascar; and 300 million in northern portions of North 
America and Eurasia) might add at least the equivalent of prewar food 
production to the total amount of food available to the world. It is not likely 
that much of this land will soon be cultivated, however, unless obstacles to 
its settlement are removed, enough capital is made available for its ex- 
ploitation, and the prospect is good that its exportable surplus can be 
profitably marketed. 

Should the potentialities just described (corrected for the diversion of 
land to the production of inedibie raw materials and to use as building 
sites) be realized, world food production might rise to 3-4 times its prewar 
volume. There would then be nutrition that was adequate, though far below 
American standards, for a population 2.5-3.0 times that of 1950, a number 
that could be reached sixty to seventy-five years from now. Beyond, except 
for additional and possibly significant improvements, lie algae, not perhaps 
a food that would tempt the palate of Lucullus, but nonetheless a promising 
source of nutriment.® Although the food-production potentialities described 
above appear to be great, they cannot be realized unless many difficult 
obstacles are overcome. For this reason some students anticipate but low 
rates of progress in world food production, little improvement in the relative 
position of low-income peoples, and continuation of the pressure of numbers 
upon food resources (particularly if present rates of increase continue). 
Presumably a 50 per cent increase in the real cost of a country’s agricultural 
production (ceteris paribus) would approximate a 5-20 per cent reduction of 
per capita income.® 

5. On these points see Harrison Brown, The Challenge of Man’s Future (1954), Chap. 4: 
Sir George Thompson, The Foreseeable Future (London, 1955); J. S. Burlew, Algae Culture 
(Carnegie Institution Publication 600, 1953); Robert Brittain, Let There Be Bread (1952); 
F. G. W. Smith and H. Chapin, The Sun, the Sea, and Tomorrow (1954); F. J. Weiss, Agricul- 
tural and Food Chemistry (1953); L. D. Stamp, Land for Tomorrow (1952); E. Taschdjian, 
“The Hunger Problem,” Scientia, 1949, pp. 208-219, 244-251; M. K. Bennett, The World’s 
Food (1954). 


6. The late O. E. Baker put at 6-7 million square miles the amount of land cultivatable, at 
50 per cent the average increase in yield per acre attainable over the level of the thirties, but 
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Whereas thirty years ago some looked upon a shortage of lumber, paper, 
and fibers as a major prospective manifestation of population pressure, F. G. 
Tryon apprehended that shortage of energy and rising fuel costs would 
check population growth and the advance of living standards— unless man 
learned to tap inexhaustible sources of power (water, wind, sun, photosyn- 
thesis, the atom).’ His conclusion is supported by recent estimates which 
suggest that cumulative American and world energy requirements over the 
next seventy-five years could exceed the net energy recoverable from quite 
economically accessible fossil fuels. Tryon’s apprehension has been some- 
what alleviated, however, by the fact that nuclear fuels, of which there is an 
abundant supply, may be made eventually to furnish as much as 60 per cent 
of all energy requirements, with nonexhaustible sources providing another 
15 Or more per cent. Tryon was sensible of the high correlation existing 
between input of energy and output of income and of the importance of 
energy for the utilization of ores, water, etc.;* but he probably underestimated 
the disposition of energy-users to economize in its use as its price rose; and 
he did not allow adequately for the fact that ceteris paribus a doubling of real 
energy costs might reduce per capita income only several per cent. 

While components of the third limitational factor—minerals other than 
fuel—give rise to scrap, this factor too is subject to the law of increasing 
economic entropy. Accordingly, even though iron, nickel, magnesium, 
manganese, bauxite, fertilizer ingredients, etc., remain relatively abundant, 
for the time being, other mineral reserves (e.g., copper, lead, zinc, tin, 
chromite) already have become very small, and their exhaustion is being 
accelerated, as is that of all nonrenewable minerals, by increases in popula- 
tion and its incremental rate of growth. It is to be expected, therefore, that 
deep mining and exploitation of the ocean, together with improvements in 
the use of metals and of other minerals, will presently become necessary, 
and that increasing attention will be given to economizing in the use of 
minerals.” Inasmuch as mineral costs are relatively small, an increase in 


at only 75 per cent above the prewar level, potential world crop production. His figures sug- 
gest, therefore, that adequate nutriment can be provided for a population of only 3.5 to 4.0 
billion people. See his pamphlet, The Population Prospect in Relation to the World’s Agri- 
cultural Resources (1947), pp. 4-5. See also J. H. Richter, “Population and Food Supply,” 
Social Research, 1953, pp. 253-266; R. Barlowe, “Population Pressure and Food Production 
Potentialities,” Land Economics, 1949, pp. 227-238: H. H. Villard, “Some Notes on Popula- 
tion and Living Levels,’ Review of Economics and Statistics, 1935, pp. 189-195: Sir John 
Russell, World Population and World Food Supplies (London, 1954); The Determinants and 
Consequences of Population Trends (United Nations, 1953), Chap. 10. 

7.See L. I. Dublin, ed., Population Problems in the United States and Canada (1926), 
Pp. 109-110, 136-138. 

8. See P. C. Putnam, Energy in the Future (1953), pp. 231-254. 449-453: E. C. Olson, 
“Factors Affecting International Differences in Production,’ AEA Papers and Proceedings, 
May, 1948, pp. 502-522: J. F. Dewhurst, America’s Needs and Resources (1955), pp. 903- 
909, 1099-1116; Thomson, op. cit. 

g. On minerals, see Resources for Freedom; Woytinsky, op. cit., Chaps. 10, 22: Smith and 
Chapin, op. cit. 
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their magnitude may not depress per capita income greatly, though a decline 
in their availability may produce changes in industrial patterns. 

Water—frequently described as a free good by nineteenth-century 
economists — has become a limitational factor in some regions and may be- 
come one in others. In several or more American states water consumption 
is close to the maximum attainable, and in others it will become so should 
population and per capita consumption continue to grow. In still other parts 
of the world, water shortages may be encountered, and they will increase in 
number as population and industrialization progress. Whence increasing 
efforts to economize in the use of water and to utilize salt water are to be 
expected.!” 

It is not always easy to assess with precision the significance of a marked 
increase, or decrease, in the availability of agricultural or other raw materials. 
Comparative costs and real income levels are affected, to be sure; and yet, 
as has been shown, these effects may not be very great. Often what is of 
more significance is whether, because certain materials are or are not avail- 
able or accessible, particular activities may or may not be carried on, since 
industrial patterns are conditioned by the kinds of activities pursuable. 
Even then it is essential that the country’s labor force be suitably skilled 
and equipped to work up the available raw materials. 


Il. Strategic Courses of Action 


Only some of the strategic courses of action open to overpopulated 
countries can be considered here: technological improvements; technical 
and related education; capital formation; reorganization of economic life; 
international migration, trade, lending. 

The importance of technological improvements, together with technical 
and related education, can hardly be overstressed. It is to technological 
improvements that a large part of the increase in per capita output ex- 
perienced in the Western world must be imputed—perhaps half, perhaps 
more. Increasingly, as the experience of the Soviet Union appears to be 
demonstrating, both the introduction and the extension of technological 
improvements presuppose availability of a skilled labor force and easy 
accessibility to technical and related education. Furthermore, since the 
economies of nearly all, if not all, of the countries suffering from population 
pressure are technologically laggard, the mere introduction and adaptation 
of technologies already in use in advanced countries will greatly augment 
output; for a long time to come it will not be necessary for these countries 
to create new and unique methods. 


10. Resources for Freedom, 1, Chap. 10, 1V, Chap. 9, V, pp. 83-98: Colin Clark, ““After- 
thoughts on Paley,” Review of Economics and Statistics, 1954, pp. 267-273, and E. S. Mason, 
“Comment,” ibid., pp. 273-278: Brown, op. cit., pp. 211-215: C. B. Ellis, Fresh Water from 
the Ocean (1954); Water, Yearbook of Agriculture, 1955 (U.S.D.A., 1955). 
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Capital formation is of great importance, because of the direct income 
increasing effect of capital increments, because of the dependence of techno- 
logical progress upon the availability of a sufficiency of capital, and because 
capital may be indirectly substitutable (within limits) for some of the factors 
which we have described as limitational. In advanced countries a 4-5 
per cent saving rate often is essential to keep the wealth-population ratio 
constant when population is growing 1 per cent per year; and a like saving 
rate may permit an increase of close to 1 per cent per year in per capita 
income when population is constant, provided that the rate of technological 
progress is sufficiently high. Whence it may be said that a 1 per cent per year 
rate of population growth usually entails the sacrifice of an increase of some- 
thing like 0.5-1.0 per cent per year in per capita income, with the magnitude 
of the sacrifice positively associated with the rate of technological progress. 
Population growth itself absorbs or neutralizes capital in various ways, 
thereby limiting the rate at which a collectivity can increase its stock of 
wealth per head. (For a detailed statement, see my ““The Population Obstacle 
to Economic Betterment,’ AEA Papers and Proceedings, May, 1951, 
pages 342-354.) The supply of savings must be much higher, therefore, 
when numbers are growing than when they are not, given that a collectivity 
seeks to achieve a specific rate of increase in per capita income; but the 
supply is not likely to exceed 10-15 per cent, an amount that might permit 
the stock of wealth to increase 2-3.75 per cent per year. 

Reorganization of the economic life of overpopulated countries usually is 
indicated for a variety of reasons. Thus mere formation of assets does not 
of itself insure continuing growth of per capita income; otherwise in many 
countries per capita incomes would tend to be higher than they are, since 
man’s disposition to increase assets (productive and unproductive) usually is 
strong even though his disposition to form productive capital may not be. 
Again, reorganization may make possible a much higher rate of capital forma- 
tion than might otherwise be achieved, by strengthening a population’s 
disposition and capacity to save, and by drawing into the orbit of productive 
activity a great deal of the underemployed labor found in underdeveloped 
economies. (E.g., see W. A. Lewis, “Economic Development with Un- 
limited Supplies of Labor,” The Manchester School of Economic and Social 
Studies, 1954, pages 139-191.) 

International migration, trade, and capital flow could contribute signifi- 
cantly to the alleviation of population pressure were they not subject to 
important constraints. Migration could carry numbers from places where 
the population-wealth ratio was relatively high to places where it was 
relatively low. Trade could increase international division of labor and 
thereby augment world production and cushion the impact of limitational 
factors. International capital flow could reduce international disparities in 
equipment per worker and might strengthen forces making for the inter- 
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national diffusion of the technologies developed in advanced countries. 
Individual countries troubled by the population problem might, it would 
appear, derive great relief from emigration, capital imports, and the export 
of products, particularly those that were labor-oriented. Yet, because of 
barriers to migration and because of costs attendant upon the transplanting 
of migrants, it is unlikely that emigration will significantly ease population 
pressure. It is unlikely, moreover, that capital imports will contribute greatly 
to aggregate capital supply in densely populated underdeveloped countries; 
these countries will have to provide most of the capital they use. Not only 
do inauspicious politico-economic conditions in underdeveloped countries, 
together with prospects of good earnings in developed countries, check the 
outflow of capital from high-income countries. The capacity of under- 
developed countries to obtain and utilize capital imports effectively is limited 
also by the lowness of their rates of domestic capital formation, by fiscal, 
financial, and technological circumstances, and by shortages of appropriately 
skilled personnel. Even in the nineteenth century, in countries then under- 
going development, domestic savings greatly outweighed capital imports in 
importance. 

The capacity of international trade to provide relief for population pres- 
sure, though great under possible conditions, is not likely to be great under 
probable conditions. Trade cannot overcome water shortages. It may not 
prevent hunger. In the past only about 7 per cent of world agricultural 
production has entered into foreign trade, with Oceania, Latin America, 
Africa, and even Asia helping to make up Europe’s 10 per cent deficit. 
Of the three major underdeveloped areas, only Asia may be described as 
exporting little raw produce on the balance; Africa and Latin America 
remain important net exporters. Trade cannot wholly offset mineral short- 
ages. Although mineral production is geographically highly concentrated 
and most countries have to import some minerals, only about one-fifth of the 
world output of minerals has been entering international trade, with fossil 
fuels, copper, iron, tin, and lead predominating.'' It is not likely, therefore, 
that many countries could make up great deficits of raw materials by ex- 
changing for them both labor-oriented products and selected but relatively 
abundant raw materials. A fortiori, sheer size may be a source of advantage 
to a country, for when it is relatively large, it is relatively free of man-made 
barriers to the pursuit of comparative advantage and relatively capable of 
utilizing wide-scale governmental intervention to modify the impact of the 
price system upon the use of resources and the formation of capital and 
skill. 

11. Woytinsky, op. cit., pp. 320-324, 595-597, 769-780; Resources for Freedom, passim; 


J. Humlum, Atlas of Economic Geography (1955); U.S. Department of State (Publication 
3428), Energy Resources of the World (1949), pp. 22-26. 
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III. The Problem Areas 


I define as a problem area any area in which the per capita output of goods 
and services is very low, in large part because numbers are great and be- 
coming greater. I do not so define the Soviet Union, English-speaking North 
America, or countries situated in Europe and Oceania, even though popula- 
tion pressure is present in some of these parts. Although per capita income 
remains low in many of these excluded countries, it still is a number of 
times as high as that reported for the overpopulated, low-income continents. 
In most of these non-problem-area countries, population density appears 
to exceed the income-optimum level. In fact, population density is three- 
fourths as high in Europe and Western Russia as in Eastern China and 
Southern India and nearly two-thirds as high in the Northeastern United 
States as in Europe. In these excluded countries, however, population 
growth is under effective control, or can shortly be brought under effective 
control. 

Incomes are absolutely and relatively low in Asia, Africa, and Latin 
America (Woytinsky, op. cit., Chapters 12-13). In Asia and Africa, accord- 
ing to 1938 and 1948 estimates, per capita income was only about one-third 
as high as that reported for the world as a whole; in Latin America it was 
0.65-0.70 as high. Moreover, while per capita incomes vary considerably 
from country to country, they are absolutely and relatively low in most of 
the countries situated in Asia, Africa, and Latin America. According to 
1948 estimates, per capita incomes above $200 were found only in Israel, 
the Union of South Africa, Cuba, Puerto Rico, Argentina, Uruguay, and 
Venezuela. At this time world per capita income approximated $230. In 
most Asiatic countries and in some African and Latin-American countries 
per capita incomes were below $100. 

The low-income countries may be assembled into two classes: those 
marked by high density of population and those marked by low density. In 
the former class fall most of the countries in Asia and some of the countries 
in Africa and Middle America; in the latter class fall principally countries of 
South America and Africa. In 1950 the number of persons per square mile 
in Asia (126), while below the number found in Europe (207), was six times 
the number reported for North America (20) and three times that estimated 
for the world as a whole (42). By contrast, the numbers reported for South 
America (16) and Africa (17) were below that found in North America 
(20) and less than half that estimated for the world as a whole. Even in 
Middle America the number (44) was only about one-third of that found 
in Asia. These figures are reflected in the amounts of arable land avail- 
able per capita, even though reportedly the percentage of land suitable for 
agriculture ranges from 37 per cent in Europe to around 3-6 in Oceania, 
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Asia, Africa, and South America. The number of acres per head varies from 
0.64 in Asia and 1.02 in Middle America to 1.47 in South America and 2.22 
in Africa; corresponding figures for Europe, the world, and North America 
are 0.94, 1.28, and 3.4. 

Whereas nearly all the countries situated in Asia are densely populated, 
only some of those located in Africa and Latin America are heavily peopled. 
Of the countries in Asia only a few have less than 40 persons per square 
kilometer: e.g., Burma and Cambodia, 28; Laos, 5; Iran, 12; Iraq, 11; 
Jordan, 14; Syria, 19; Turkey, 29. Population density, though relatively 
heavy in coastal areas, does not exceed 40 per square kilometer in any of 
the countries of South America; it is in excess of 40 in but three of the coun- 
tries of Africa (Egypt, Nigeria, and Ruandi-Urundi), and in six regions of 
Middle America (Cuba, Dominican Republic, El Salvador, Puerto Rico, 
and the British West Indies). 

For purposes of discussion, we include among our densely populated 
problem areas Middle America, all of Asia, and that portion of Africa 
which is part of the Middle East. We exclude the rest of Africa and South 
America because, while the countries situated therein are economically 
underdeveloped, they are not yet heavily peopled, though eventually they 
will be if current growth rates persist. Within these two regions, moreover, 
are found nine-tenths of the as yet unutilized but cultivable tropical soil, a 
great deal of water power, rich iron reserves, and deposits of uranium and 
thorium. For lack of suitable coal, however, industrialization has made 
relatively little progress in South America and has been retarded in Africa. 
Even so, because the resource equipment of these two areas remains under- 
exploited, it is still possible for their inhabitants to bring mortality and 
natality into balance at low levels before population pressure becomes 
oppressive. 


IV. Limitational Factors in the Problem Areas 


In 1950, of the world’s 2.4 billion people, there lived in problem areas 
nearly 1,400 millions, 1,272 in Asia (excluding the USSR), 51 in Middle 
America, and about 66 in northern and northeastern Africa. Of this number, 
1,057 millions lived in five countries: China, India and Pakistan, Indonesia, 
and Japan—the first two of which, and in some measure the others, enjoy 
advantages of sheer size. While something like 7/,, of the inhabitants of the 
problem areas may be thought of as in the labor force, many are under- 
employed and hence available for use in the construction of capital and in 
related activities. In most of the problem areas, it is proving difficult to form 
productive capital at a rate much in excess of that sufficient to counterbal- 
ance the rate at which population is growing. Thus India is not considered 
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likely to get its saving rate above 8-9 per cent, of which perhaps half is 
required to equip new increments of population. 

Except for the presence of building materials which are to be found in 
most parts of the world and for some bauxite deposits, Middle America, 
other than Cuba and Mexico, is poorly endowed with natural resources. 
Considerable unutilized productive land is available only in Mexico. Cuba, 
while short of coking coal, contains iron and several lesser minerals (e.g., 
chromium, nickel, manganese). Mexico has, besides oil and reserves of iron 
and coking coal, significant deposits of a number of other minerals (e.g., gold, 
silver, lead, zinc, antimony, beryllium, salt, mercury, copper, cadmium, 
graphite, fluorspar). Although propinquity to the United States is a source 
of commercial and technological advantage to most of the countries situated 
in Middle America, they are too small (except for Mexico) ever to be other 
than economic satellites to larger meta-states (e.g., North America, sterling 
bloc). 

The countries composing the Middle East and contiguous parts of Africa 
are generally poor in resources, and too small to make good use of what 
they have. Here, as in the rest of Asia, the population, in the course of cen- 
turies of settlement, has carefully selected out the land cultivable under the 
technologies known to it, and there is little additional land available for 
cultivation in the absence of great technological change. Of potentially pro- 
ductive land there is considerable only in Iran and Ethiopia, and small quan- 
tities in but several additional countries (e.g., Syria). While petroleum is 
present in abundance in some Middle Eastern countries, the region is short 
of longer run energy reserves. It is very short also of iron and, except for 
the minerals found in Turkey (e.g., chromite, mercury, salt) and North 
Africa (e.g., antimony, beryllium, sulfur, phosphate, salt, cobalt, manganese, 
lead, gypsum), of other minerals. In these parts, therefore, as in much of 
Middle America, industrial opportunities are limited. 

Elsewhere in Asia there may be opportunity to develop two 20-million- 
ton-a-year steel industries, one in India and possibly one in China, which, 
while relatively short of iron, is long on coal. Much of the additional mineral 
wealth (including uranium) of Asia is also located in these two countries. 
Some iron is to be had in Indonesia, the Philippines, and Korea, but only 
Korea has sufficient coal. Some minerals are to be found in still other coun- 
tries (e.g., Malaya, Burma), but their industrial prospects appear quite 
limited. With the possible exception of India, Pakistan, and Burma, there is 
little unused potentially productive land other than that to be had in Borneo, 
Sumatra, and New Guinea. 

The situation of Japan—the most advanced country in Asia— exemplifies 
what may eventually be in store even for South America and lower Africa. 
While Japan proceeded to industrialize, its population trebled because mor- 
tality fell and natality was not controlled, and numbers are likely to increase 
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another 30-35 per cent despite the rapid progress family limitation is mak- 
ing. Japan must presently import at least one-fifth of its food consumption, 
given only a minimum adequate diet; more than half its wood and fiber re- 
quirements; over nine-tenths of its petroleum and some high quality coal; 
“nearly half of its phosphate, more than one-quarter of its potash, half of its 
iron, four-fifths of its lead, a substantial portion of its salt, all its aluminum, 
and nearly all the tin, antimony, and many other minor items.”’ Her pressure 
to import is likely to grow, if she increases her national income 3-3.5 per 
cent per year, but probably not enough to carry the ratio of exports to na- 
tional income greatly above the prewar level of 10-11 per cent.!” 


Conclusion 


At the outset, it was hypothesized that world population would increase 
I-1.5 per cent per year for many decades to come. But thereafter stress was 
placed upon the comparative nonaugmentability of final product, since 
science cannot transcend boundaries set by the “principles of impotence” 
and since some of the stuff entering into final product is limited in quantity 
and even subject to the contractile force of entropy. Is it reasonable to as- 
sume, therefore, that mortality will be sufficiently reduced relative to natal- 
ity to permit continuation of a 1-1.5 rate of population growth? A negative 
answer is indicated. 

The reasons why a negative answer is indicated are several in number. 
First, a decrease in infant mortality greatly increases pressure upon family 
income; thereby compelling re-examination of the economic implications 
of family augmentation. Given improvement in the political and social status 
of women, consciousness of this pressure will be intensified. Second, in- 
come and consumption expectations are likely to rise more rapidly than the 
capacity of developing backward economies to satisfy them, with the result 
that the disposition to substitute goods for offspring will be strengthened. 
Third, if governments find much of the resources they sequester for eco- 
nomic development absorbed by population growth instead of by income 
increasing investment, the governments themselves will be compelled to 
intervene and take steps to reduce the rate of population growth. Even com- 
munist problem-area satellites will find it very difficult to live with the 
communist principle: ““The more, the merrier.” Industrial development and 
modernization of economic life, as Veblen long ago observed, make for the 


12.On Japan, see E. A. Ackerman, Japan’s Natural Resources and Their Relations to 
Japan’s Economic Future (1953), Chaps. 20-21; S. Kuznets, W. E. Moore, and J. J. Spengler, 
eds., Economic Growth: Brazil, India, Japan (1955). Other data used in this section are from 
Woytinsky, op. cit., Chaps. 10, 15, 21-25; World Iron Resources and Their Utilization (United 
Nations, 1950), and Coal and Iron Ore Resources of Asia and the Far East (United Nations, 
1952); Energy Resources of the World, cited in note 11 above; and Russell, op. cit. 
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rationalization of behavior, reproductive behavior included. Rationalization 
increasingly implies, when the augmentation of output is difficult, that men 
ask not, ‘“‘How many more people can be accommodated?” but ““Of what use 
is further population growth?” It is to be anticipated, therefore, that men 
will not want their efforts at modernization to be little more successful than 
were the activities of Sisyphus. Whence it is quite possible, but by no means 
certain, that age-specific fertility and natality will fall sufficiently to permit a 
considerable fraction of the prospective increase in the productive capacity 
of underdeveloped countries to be devoted to improvement of the material 
scale of living. But this implies a much more rapid decline in natality than 
took place in Japan or countries of Europe; and so rapid a decline may call 
for considerable state intervention. 


Appendix 


Three curves appear in Figure I. Curve z depicts the response of per 
capita income (= output per capita) to increases in population, with the high- 
est point O representing the level of average income associated with what 
is usually called the income-optimum population (which lies on the Ox axis, 
at the point where a perpendicular dropped from O intersects the abscissa). 
Curves I and II are indifference curves joining combinations of per capita 
income and population which the population of the collectivity under anal- 
ysis finds equally attractive; each may be said to belong to a different 
family of curves. If curve I rules, equilibrium exists at O which may be 
called the ‘““Wolfe point” after A. B. Wolfe’s definition of the optimum (in 
Dublin, op. cit., page 68). If, however, relatively more importance is at- 
tached to population, and curve II rules, equilibrium exists at P. Should 
changes in population magnitude be under the empire of the collectivity’s 
indifference map, technology and resources being given, numbers would 
tend toward the population magnitude associated with O if the map repre- 
sented by curve I ruled, or to that associated with P if the map represented 
by curve II ruled. Then, given improvement in technology or in available 
resources and a corresponding upward shift of curve 77, new equilibria would 
be established. Given the map represented by curve I, the new equilibrium 
point would probably lie directly above O; all or nearly all the improvement 
would be devoted to increasing per capita income. If, however, the map 
represented by curve II ruled, the new equilibrium point would lie northeast 
of P; the improvement would be devoted to increasing both per capita in- 
come and population. Should the available stock of resources shrink greatly 
and curve z shift downward in consequence, a converse movement would 
result; given the curve-I map, only per capita income would decline signifi- 
cantly, while, given curve-II map, both population and per capita income 
would decline. 
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The argument just presented is somewhat misleading on at least two 
counts. First, changes in population magnitude are not under the empire 
of the collectivity’s indifference map, even given that such map exists. 
Changes in population magnitude reflect individual preferences which may 
or may not be adequately represented in this map, together with other cir- 
cumstances even less adequately represented. Second, the argument pre- 
sented implies greater fluidity and greater capacity on the part of the col- 
lectivity to introduce demographic change than is realizable in reality. 
Population tends to change markedly only in one direction; it tends to 
increase, particularly when aggregate income rises, but it does not tend to 
decrease, even when aggregate and per capita income fall significantly. 
Per capita income being much more mobile, it is the level of per capita 
income that tends to change when population changes, or when curve 7 
shifts. Accordingly, if the collectivity is overpopulated (as it would be, e.g., 
if population exceeded the number associated with point P and average 
income were below the level associated with P), a downward adjustment in 
numbers does not take place; at most, Malthusian and other checks operate 
to diminish the rate of natural increase. Relief must be sought through an 
upward shift of curve 7, and yet such an upward shift may be prevented by 
the existing magnitude of population, together with the fact that this magni- 
tude may be increasing. When such a situation obtains, population and pro- 
ductive power are in a state of persisting imbalance. Escape from this state 
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is hardly to be accomplished through a diminution of numbers, since pre- 
vailing values and institutions do not conduce to diminution. Escape is 
likely, therefore, only if somehow per capita income can be increased suffi- 
ciently. For a fuller account of the subject of this appendix, see my ‘“‘Welfare 
Economics and the Problem of Overpopulation,” Scientia, 1954, pages 
128-138, 166-175, and “Some Economic Aspects of the Subsidization by 
the State of the Formation of ‘Human Capital,’ Kyklos, 1950, pages 


316-343. 


Capital Requirements and Population Growth in 
Underdeveloped Countries: Their Interrelations* 


“No. branch of industry can be carried on... without... 
capital.’’ —Jeremy Bentham 


This paper has to do with certain interrelations between capital growth and 
population growth. In Section I wealth classification is treated; in II, the 
substitutability of reproducible capital for natural resources; in III, the 
shortage, use, and formation of capital; in IV, the impact of population and 
income growth upon capital requirements; in V, the impact of income growth 
upon population growth. 


I. The Composition of a Society’s Wealth or Capital 


By wealth is meant the economically scarce tangible or material objects 
(exclusive of human beings) at the disposal of men (as individuals or as 
members of groups) for use in the production of goods and services.' We 
shall sometimes use the term capital as a synonym for wealth, or for a cate- 
gory of wealth, though we recognize that the term usually is used to denote 
the discounted or present value of expected income flowing to the owners 
of wealth or to the beneficiaries of particular contractual arrangements. 
Whilst human beings are excluded from the category of wealth (since under 
normal accounting conventions a value is not set upon them), cognizance 
must be taken of the fact that goods and services may be diverted to capital 
formation, or utilized to improve the health and education, and hence the 
productive power, of individuals. For the decline in the rate at which physi- 
cal capital is formed may be offset in part by an increase in the rate of in- 
vestment in the improvement of human beings. For example, in the United 
States in 1950 when national income approximated $241 billion, savings 
approximated $31 billion, and expenditures on civilian health and education, 


*This paper is an expansion of one presented at the World Population Conference, Rome, 
1954. 

1. It is somewhat misleading to include in the category of wealth only economically scarce 
material objects. This practice is not objectionable when the time interval under consideration 
is very short, but it may be objectionable when the time interval is long. For as population 
grows, and even as Net National Product grows, material objects which have heretofore been 
economically free become economically scarce and therewith become classifiable as wealth. 
Yet production may have been contingent upon the presence of these elements even before 
they became scarce and had imputed to them a portion of the output. In other instances, of 
course, it is the extension of exploitation to inferior grades of resources that makes wealth of 
them. In view of what has been said, therefore, distinction may, on occasion, have to be made 
between increments in wealth attributable to productive effort and increments having their 
origin in newly generated scarcity. On some implications of “‘unpaid factors” see Meade (1952). 
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12.7 and 10.5 (of which 2.1 went for higher education). Since expenditures 
for health, education, etc., are relatively greater in developed than in under- 
developed countries, the rate at which capital is really formed in the former 
must be appreciably in excess of three times the corresponding rate obtain- 
ing in the latter, even though the rates at which nonhuman capital is formed 
in advanced countries have often been about three times those found in 
many underdeveloped countries. 

For purposes of the present discussion three methods of classifying a 
society’s wealth are considered. 

(i) The tangible wealth wherewith men work (Table I contains a summary 
of the classifications of wealth which are laid out in [1], [ii], and [iii]), or 
whence they derive income, is distinguishable into that which is (I.A) re- 
producible (i.e., Reproducible Wealth, hereinafter called RW) and that 
which is (1.B) not directly reproducible (i.e., Nonreproducible Wealth, 


Table I. Summary of Classifications of Wealth. 





I. Reproducibility. 
A. Reproducible wealth (RW) —i.e., wealth which may be increased by investment, e.g., 
any manufactured item of capital, fertility of soils, etc. 
B. Nonreproducible wealth (NRW)-—1i.e., wealth which may not be increased by the 
investment process, e.g., mineral deposits. 
Il. Contribution to the production of net national product (NNP). 
A. Wealth forms which contribute significantly to the production of NNP (productive 
assets). 

1. Overhead capital. 

a. Directly productive overhead capital—structures and equipment utilized di- 
rectly by persons who are engaged in extractive activities, industry, and manu- 
facturing or in the supply of certain services. 

. Economic overhead capital—elements (e.g., transportation, communication, 
power, irrigation, drainage, soil conservation, etc.) which are utilized indirectly 
to make possible productive activities of the sort included under (II.A.1.a). 

. Social overhead capital— elements (e.g., sanitation, educational, housing, social 
welfare, etc., facilities) which, while serving to improve the quality of the popu- 
lation and the milieu within which it resides, both create income and augment 
the capacities of individuals to produce income. 

2. Working capital—inventories of real and monetary assets which are used to facili- 
tate the process of production in its ongoing state, e.g., inventories of raw and 
semi-processed materials, spare parts for output and for capital equipment 
items, balances of cash or liquid assets which facilitate purchase and sale of 
inputs and outputs, gold reserve in a monetary system. 

B. Wealth forms which do not contribute significantly to the production of NNP (un- 
productive assets). 

1. Hoarded wealth which does not perform a reserve or inventory function, plus a 
large fraction of precious stones and metals, ecclesiastical edifices, patriotic monu- 
ments, etc. 

. Standby wealth, e.g., standby plants, subsoil wealth not yet exploited, which, 
though capable of contributing to the production of NNP, is not currently being 
so utilized. Resources employed in the production of (II.B.2) are also included 
in (I1.B.2). 
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hereinafter called NRW).? Within the latter category belong accessible 
minerals, favorableness of terrain and transfer conditions, landed surface 
and (in large measure) utilizable land, etc.* 

It has been estimated that in Western Europe and the United States at any 
moment in time since 1870 something like 0.2-0.35 of the net national prod- 
uct (hereinafter called NNP) has been imputable to the tangible wealth that 
is employed jointly with labor; the balance, 0.65-0.8, has been imputable to 
human services. If, however, one views productive experience in the long 
run, one infers that improvements in technique, organization, etc., may have 
been responsible for 0.25-0.5 of the average annual increment in NNP 
(Tinbergen 1942; Clark 1951, ch. 11; Douglas 1948).’ The fruits of these 
improvements are distributed among the cooperant agents of production by 
the price system, with the result that they appear to be products of these 
agents as such.° 

Inasmuch as NRW is nonaugmentable whereas RW is augmentable, 
population growth tends eventually to be accompanied by several effects, 
given probable conditions. (1) Let it be assumed that a society is techno- 
logically progressive, that its favorably-situated members are adequately 
disposed to form capital, and that RW is sufficiently substitutable for NRW. 
(a) Then, as population grows, the ratio of the value of NRW to population 
tends eventually to fall whilst that of RW to population tends to rise; and 
pari passu, as NNP rises, the ratio of the value of NRW to NNP falls whilst 
that of RW to NNP rises. (b) Furthermore, as per capita income rises (i.e., 
as the ratio of NNP to population rises), the proportion of a society’s NNP 


2. The stock of NRW is not absolutely fixed in amount. It is advisable, on the one hand, that 
elements susceptible of only slight increase be included. On the other hand, there are included 
elements which are exhaustible through use and nonrestorable after exhaustion (e.g., ‘‘capital 
energy,” or “economically recoverable reserves of energy in the fossil fuels”). Thus, the fossil 
fuels recoverable at near present costs amount to not more than three times the cumulative 
amount of energy that will (according to estimates) be consumed in the world in 1950-2000 
(Putnam 1953. pp. 77ff., 115. 136. 145. 231-40). 

3. Some but not all of these elements may have values placed upon them (e.g., land, minerals) 
whereas others may have their cost-saving effects reflected in the value of other agents whose 
income yield is higher in consequence (e.g., land with good transfer conditions will be worth 
more than similar land with poor transfer conditions because less of its gross yield will be 
absorbed by transportation costs). 

4. S. Valavanis-Vail (1955, p. 217) estimated the contribution of technology to American 
income growth at about 8 per cent per decade. In the United States, between 1869 and 1928, 
Jacob Schmookler (1952) estimates, the increase in gross national product “reflected in roughly 
equal parts an increase in resources and an increase in resource efficiency.” (Here the term 
resource stands for input.) He found “‘little or no evidence . . . to support the common belief 
that technical progress grows at an ever increasing rate.” The annual rate of increase (in per 
cent) in output per unit of input was 1.09 for the economy as a whole; 1.11 in agriculture; 
1.41 in manufacturing; and 2.49 in mining. Cp. also Bruton (1955), which came to my attention 
after I had finished this paper. 

5. The quality of many of these agents has, of course, improved. Much reproducible wealth 
is superior to that which it has replaced, and much of a modern labor force is superior to that 
which went before. These improvements in quality, however, reflect improvements in applied 
knowledge which has been embodied in the agents of production. 
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imputable to NRW tends to decline, even though population continues to 
increase; and so eventually does the ratio of the cost of raw materials to that 
of finished goods and services. Tendencies (a) and (b) run counter to the 
expectations of some early nineteenth century writers who expected that, 
as population grew, land would become ever more scarce, with output per 
head falling and the proportion of output going to the landlord increasing.® 
These writers supposed, of course, that technology would improve very 
little, and that land-lacking societies would not be able to overcome shortage 
of land by importing the products of land, or by developing substitutes for 
these products. 

The experience of the late nineteenth and/or the present century lends 
some support to what has been said. In the United States while RW per head 
(expressed in constant dollars) continued to increase about 2 per cent per 
year, the value of land per head (here used to represent NRW) by 1950 had 
descended below the 1900 level after having risen between 1805 and the 
early twentieth century. The ratio of NRW to NNP eventually fell, but ap- 
parently not until after the 1920’s. That of RW to NNP rose between 1879 
and 1934, but thereafter descended to an early twentieth century level 
(Goldsmith 1952, pp. 30, 78, 82, 86: Kuznets 1952, pp. 269, 272, 278, 307; 
Goldsmith 1951).** In a number of West-European countries and even in 
Japan the relative importance of land and/or of agriculture as a source of 
NNP has declined markedly, but this trend has not been pronounced in 
countries that are underdeveloped or suffering from great population pres- 
sure (Clark 1951, esp. ch. 10; Schultz 1953, ch. 8; Gilbert 1953, ch. 2-3: 
and unpublished estimates prepared for the International Association for 
Research in Wealth and Income, 1951 and 1953). It is the decline in the 
relative importance of agriculture, traceable to low elasticities of demand for 
agricultural products, that is primarily responsible for the decline in the ratio 
of the value of all raw materials consumed to the value of finished goods 
when such a decline has occurred. Thus in the United States this ratio fell 
from 24.3 to 12.7 per cent between 1900 and 1950, though meanwhile the 
ratio of the value of minerals (except gold) to Gross National Product (here- 
inafter called GNP) rose slightly from about 3.0 per cent to about 3.7 per 
cent. The amount of energy required per unit of real income, but not its 
relative value, has fallen appreciably in the United States; elsewhere it has 
shown a tendency to level off for the time being. 

The empirical trends noted reflect the fact that the elasticity of substitu- 
tion of RW for NRW has been sufficiently great to reduce the relative im- 

6. H. J. Davenport (1918, p. 180) later put it this way: “With an increasing population, and 
an increasing relative scarcity of the products especially derived from land . . . there falls out, 
per capita, a smaller product in society to be divided, there goes to the landlords a larger and 
larger proportion of this more and more tragically inadequate total. The landlords gain by the 
general ill-fortune. Those classes disinherited of land are doomed to a double and compounded 


pressure of adversity. The land famine smites them with both edges of its sword.” 
** See list of references at end of this article. 
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portance of the latter. It has been so great because of the combined influ- 
ence of international trade, technological changes, discoveries, and changes 
in the composition of consumer demand as consumption per head has risen. 
Should some of these substitution-favoring forces lose strength, and should 
the elasticity of substitution of RW for NRW in a nation’s economy as a 
whole fall below unity, the share of income imputable to NRW will rise even 
as some of the early classical writers anticipated. It is to be expected that 
initially, as underdeveloped countries advance, NRW will decline in rela- 
tive importance, but that in time the progress of population and industrializa- 
tion may again increase the relative importance of NRW. 

(2) An increasing relative scarcity of NRW, consequent from a society’s 
continuing population growth, must, in time, operate to decelerate (if not to 
prevent) the growth of its NNP per capita unless somehow steps can be 
taken by a society to counterbalance the failure of its NRW to grow in physi- 
cal amount. One cannot dig the same ton of ore twice. Among the counter- 
vailing steps available the following are of greatest importance to given 
countries: importation of NRW, or of its products, from abroad on satisfac- 
tory terms; reductions in the input of NRW per unit of output (e.g., by in- 
creasing the efficiency with which energy, crop land, etc., are utilized); 
development of essentially man-made substitutes (i.e., forms of RW) for 
NRW; and the discovery of relatively plentiful forms of NRW and their 
substitution for relatively scarce forms of NRW (e.g., substitution of coal 
for wood when woodland was limited). The first of these courses is not open 
to the world as a whole; and the last is of limited effectiveness, the discover- 
able being limited, unless there take place remarkable advances in service 
and applied technology. 

(3) When NNP is growing (because the labor force and/or output per 
worker is growing), both the extensiveness and the intensiveness with which 
a society utilizes its NRW increases, since increasingly inferior grades of 
NRW are brought into use and the grades already in use are utilized more 
intensively.* By contrast, it is principally the extensiveness with which RW 
is utilized that increases. For, since RW is comparatively augmentable by 
definition, its quantity is continually augmented in anticipation of increases 
in requirements occasioned by the progress of NNP or GNP; there does not 
exist so much pressure to economize in its use as in that of NRW. 

(ii) While there always exists a continuum of investment opportunities 


7. Because, as was noted earlier, some of the elements included under NRW are exhaustible, 
it is often suggested that the use of these should be guided by a rate of discount which is lower 
than that obtaining in the market place and which therefore serves to slow down the current 
rate of consumption of these elements (Scott 1954). 

8. In reality, of course, NRW often is less effectively used by countries characterized by 
population pressure and low incomes than by countries with higher income levels. E.g., see 
U.S.D.S. (1949, pp. 32-34); UN (1952); Putnam (1953, pp. 88, 101-102, 114, 227). 
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ranging from those giving promise of negligible yields to those offering high 
yields, we shall simply classify elements of wealth and investment oppor- 
tunities into (II.A) those which contribute significantly to the production of 
NNP and (II.B) those which contribute little or not at all thereto. Under 
class (II.A) fall most of the elements described under (iii) below. Into class 
(11.B) fall unproductive assets: (II.B.1) hoarded wealth which does not per- 
form a reserve or inventory function (e.g., gold reserve in a monetary sys- 
tem), together with a considerable fraction of a society’s precious stones and 
metals, ecclesiastical edifices, patriotic monuments, etc.; and (II.B.2) 
standby wealth (e.g., standby plants, subsoil wealth not yet exploited) which, 
though capable of contributing to the production of NNP, is not currently 
being so utilized. When resources are employed in the production of (II.B.1), 
they cannot be employed in the production of NNP and the formation of 
productive wealth.’ The diversion of resources from the production of class 
(11.B.1) wealth to that of class (11.A) wealth therefore serves to accelerate 
the growth of NNP and to counterbalance somewhat the income-depressing 
effects of population growth. Not much can be done, however, in respect 
of class (11.B.2) wealth. For, while such forms as standby plants can be held 
to a necessary minimum, it does not pay to increase the rate of use of sub- 
soil wealth (most of which is depletable) above the optimal level. 

(iii) Wealth which contributes to the increase of NNP—1.e., elements 
falling in class (II.A) described under (ii) above—may be distributed into 
three categories: (II.A.1.a) directly productive capital; (II1.A.1.b) economic 
overhead capital; (II].A.1.c) social overhead capital. Within (II.A.1.a) fall 
elements (e.g., structures, equipment, etc.) which are utilized directly by 
persons who are engaged in extractive activities, in industry and manufac- 
turing, or in the supply of certain services. Under (II.A.1.b) may be placed 
elements (e.g., transportation, communication, power, irrigation, drainage, 
soil conservation, and similar facilities) which are utilized indirectly to make 
possible productive activities of the sort included under (II.A.1.a). (II.A.1.c) 
embraces elements (e.g., sanitation, educational, housing, social welfare, 
etc., facilities) which, whilst serving to improve the quality of the population 

g. It is not here denied that societies may prefer to utilize some of their resources in the 
production of elements falling into class (I1I1.B.1). In fact, when welfare is defined in certain 
ways, such resource use is indicated. However, that which class (II.B.1) wealth produced is 
not usually treated as part of NNP. Furthermore, even if it were so classified, it could not 
continuously contribute to NNP in the degree that class (II.A) wealth does. Social and eco- 
nomic factors, ranging from a “‘lack of familiarity with modern banking and financial institutions 
and habits” to various forms of insecurity, are responsible for some of the importance attached 
to class (II.B.1) forms of wealth. “Complicated social factors have encouraged the holding of 
assets and savings in the form of hoarded wealth, gold, silver, paper currency, etc.” See UN 
(ECAFE) (1951, p. 7). As R. Solo (1955, pp. 156-159) shows, although the bidding up of land 
values does not, as does the hoarding of precious metals, divert resources from the formation 


of productive wealth, the complex of conditions underlying the overvaluation of land is un- 
favorable to capital formation. 
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and the milieu within which it resides, both create income and augment the 
capacities of individuals to produce income.'® Presumably, as an economy 
progresses, the relative amount of investment placed in social overhead 
capital (II.A.1.c) tends to rise. 

Several observations may be made respecting each of these categories. 
Elements of direct overhead capital (11.A.1.a) contribute more immediately 
and directly to the augmentation of NNP and/or the increase of a nation’s 
productive power than do most elements of social overhead capital (I11.A.1.c) 
and many elements of economic overhead capital (I1.A.1.b). Furthermore, 
direct overhead capital elements tend to be less lumpy than are some ele- 
ments of economic and social overhead capital; hence the stock of direct 
overhead capital can be kept somewhat more nicely adjusted to the growth 
of NNP than can that of economic and social overhead capital, these often 
being built in advance of the time when they can be fully used (though their 
construction sometimes does not keep pace with NNP). Accordingly, when, 
in low-income countries, capital is scarce and the rate of discount is high, 
investment in direct overhead capital tends to be given preference over that 
in economic overhead capital, and investment in these may be given prefer- 
ence over investment in social overhead capital. Within a considerable 
range apparently the marginal efficiency of capital invested in direct over- 
head capital is considered to be higher than that of capital invested in eco- 
nomic and/or social overhead capital. Insofar as this is the case it probably 
has its origin in the fact that both the minimum required scale of investment 
and the minimum required degree of anticipation of the future are greater 
with respect to economic and social overhead capital than with respect to 
direct overhead capital, when each is treated as a whole. 

Because of the conditions just noted, investment may tend to be carried 
less far, under private auspices, in elements in economic and social overhead 
capital than in elements in direct overhead capital. This tendency is further 
accentuated insofar as the marginal private benefits attendant upon invest- 
ment in economic and social overhead capital tend to fall short of their 
marginal social benefits. This discrepancy has its origin in the fact that some 
elements included under economic and social overhead capital must be 
constructed long in advance of the time when they will be fully used, and 
that many elements in both categories produce beneficial effects for which 
investors in these elements are not remunerated. The discrepancy may be 
accentuated furthermore by the fact that investment in any one category of 
elements tends to increase the demand for, and the return to, elements 
included in the other two categories, since each category is essentially com- 


10. As noted above some would be disposed to argue that investment in personal capital 
(e.g., education, health), so important in modern societies, might well be included in (II.A.1.b) 
since it affects output similarly. IBRD missions have fixed at between one-sixth and one-third 
investment in social overhead as compared with investment in economic overhead capital 
(Spengler 1954, p. 591). 
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plementary to the other two. Because of this discrepancy optimum resource 
use often requires that investment in some economic and social overhead 
capital elements be subsidized by the state or carried out directly by the 
state, since when this is not done investment in these categories tends to fall 
even more short of the optimum than does investment in direct overhead 
capital under conditions of the sort obtaining in advanced countries. In 
underdeveloped countries, as has been implied, the discrepancy between 
marginal private and marginal social benefit tends to be greater than in ad- 
vanced countries, because of the comparative indivisibility of various forms 
of investment, because it is harder to achieve balanced growth, and because 
the international flow of goods and services consequent upon foreign in- 
vestment in underdeveloped countries may not optimize welfare and 
capital-allocation therein." 

The state may intervene (e.g., the Russian state’s favoritism of scientific 
and engineering education over other forms) to induce greater investment 
in the relatively more productive forms of wealth included in economic and 
social overhead capital, or otherwise plan investment. It is quite possible, 
however, that such investment will then be carried beyond the optimum 
level, particularly when the government in control of the apparatus of state 
is dependent upon the masses for political support. For central planners are 
not always likely to be better informed, or less immune to error, than are 
private investors. In practice discrepancy between marginal private and 
marginal social benefit, given suitable definition of the latter, can be reduced 
in some instances and in some degree, but it can rarely ever be removed 
entirely. 

Implications of the preceding discussion may now be noted. (1) The tend- 
ency for the rate of growth of NNP per head to diminish, particularly if 
population continues to grow, is largely attributable to the fact that RW is 
imperfectly substitutable for NRW. This tendency will increase insofar as 
the substitutability of RW for NRW diminishes. (2) While the rate of growth 
of NNP per head may be augmented by converting into productive wealth 
resources that have been assuming unproductive form, the resulting gain is 
not likely to exceed that realizable from a 3-5 per cent capital formation 
rate. (3) The distinction of investment into that which is more immediately 
productive and that which, being in the form of economic or social overhead 
capital, is less immediately productive serves to direct attention to diffi- 
culties attendant upon securing an efficient allocation of capital resources 
among uses; but it envisages the allocation problem in essentially static 


11. See Scitovsky (1954); Lerner (1953); Meade (1952). On the limitations to which the 
principle of balanced growth is subject, see Fleming (1955); and on weaknesses in Scitovsky’s 
favorable assessment of centralized investment planning, see Stockfisch (1955). That the mar- 
ginal rate of return on investment in the human agent appreciably exceeds that realized on 
nonhuman capital is suggested by Procter Thomson in his forthcoming Educational Finance, 
Ch. 2. That imbalance retards growth was noted already by Burns (1934, pp. 244ff.). 
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terms, thereby neglecting the population effect of investment. (4) What is 
really wanted, as will be seen, is investment that is revolutionary and culture- 
changing in effect—investment that operates to substitute modern for old 
social patterns and to dissipate the complex of institutions and values that 
make for high age-specific fertility; for only such investment is well suited 
to raise per capita income in underdeveloped countries. 


Il. Capital Requirements and the Extent of Natural- 
Resource Exploitation 


Countries differ in respect of the pressure they are under to exploit their 
stock of natural resources or NRW. This pressure arises immediately from 
the increase of NNP, since the requirement of NRW tends to rise (though 
not necessarily in proportion) as NNP rises, and ultimately from the fact 
that the growth of NNP depends upon the increase of both population and 
output per head. Near one pole we encounter a somewhat developed coun- 
try like Japan, overpopulated and with a considerable growth of population 
still in prospect, and suffering from extreme deficiencies in the domestic 
supply of food, fibers, wood, minerals for chemical manufacturing, metals, 
coking coal, and liquid fuels. Near the other pole we encounter a country 
like the United States, with an abundance of resources, with imports 
amounting to only 4-5 per cent of GNP, and with most of its raw materials 
of domestic provenience.'” In Japan pressure upon resources arises princi- 
pally from the comparative magnitude of the population; in the United 
States, where per capita consumption of raw materials exceeds 10 times 
that of the rest of the free world, pressure upon resources arises primarily 
from the comparative magnitude of per capita consumption. Even so the 
United States is not under nearly so great compulsion to exploit its domestic 
resources intensively as is Japan, whose situation fore-shadows that await- 
ing underdeveloped but heavily peopled countries when they become 
industrialized. 

The full significance of pressure of numbers upon resources, or NRW, is 
not easy to gauge. Consider the United States. In 1950 the value of all raw 
materials consumed, exclusive of gold, approximated 12.8 per cent of GNP. 
The corresponding figures for agricultural raw materials were: foods, 6.7: 
nonfoods, 1.4; all, 8.1. Those for minerals, exclusive of gold, were 3.7, with 
mineral fuels approximating 2.5. Comparison of these proportions with those 


12.See Resources for Freedom (PMPC 1952, I, pp. 59-62; II, pp. 176-84); Ackerman 
(1953). The United States, of course, is dependent upon foreign sources even for some strate- 
gically important materials. Recently the Economic Counsel Board of Japan (The Mainichi, 
1954) estimated that by 1965 that country would have to increase its exports at least 100 per 
cent above the 1952 level. Even so Japanese exports might not run much above one-tenth of 
national income. 
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obtaining in 1900 indicate that, as a society progresses, aggregate raw- 
material consumption increases more rapidly than population but less rapidly 
than GNP, consumption per head having increased only about one-fifth in 
this 50-year interval. The input-cost of raw materials will rise more rapidly 
than the consumption of raw materials, of course, if, as is probable, the 
production and extraction of raw materials become relatively more difficult 
as time passes, depletion proceeds, and other limitational forces become 
operative. 

Evidently a considerable increase in the input-cost of raw materials would 
affect GNP per head in much lesser measure. For example, with other 
conditions given, a 50 per cent increase in the cost of these materials would 
diminish per capita GNP only about 6 per cent; while, if the cost increase 
were confined to nonagricultural raw materials, GNP per head would de- 
cline only about 2 per cent. Of course, in economies in which a larger 
fraction of inputs was required to supply the requirement of agricultural 
and other raw materials, the impact upon GNP per head of a 50 per cent in- 
crease in raw-material costs would be greater; but it would still be relatively 
small. Presumably, therefore, and as a rule, it is not so much the compara- 
tive scarcity and costliness of raw materials that presently is of primary 
significance. It is rather the fact that, unless the requisite raw materials are 
to be had, it is not possible to establish and maintain certain industries and 
to bring into being the various industries ancillary to those in which avail- 
ability of raw materials plays an important role.'* In time, however, if the 
input-cost of raw materials continued to rise, further increases in their cost 
would increasingly retard income growth. 

A country undergoing continuous population growth may respond by 
utilizing its equipment of natural resources more intensively, or, if it finds 
itself short of various resources, by having recourse to international trade 
and/or the development of domestic substitutes. The impact of continuing 
population growth tends to be obscured, however, when it is accompanied 
by changes in both industrial structure and degree of industrial progress. If 
a country, be its population resource ratio high or low, is relatively under- 
developed, it tends to be a net exporter of foodstuffs and/or raw materials 
and a net importer of manufactures, whereas, if it is developed, it tends to 
be a net importer of foodstuffs and raw materials and a net exporter of 
manufactures. As an underdeveloped country advances, and generally as a 
country’s industrial structure changes, its import requirements change quan- 
titatively and qualitatively, usually with the amount per head increasing. 
It may be said, therefore, that, given the stage of economic development of 

13. The figures given here are derived from (PMPC 1952, II, p. 180). Data presented by 
W. S. and E. S. Woytinsky (1953, pp. 315. 394, 455. 756) suggest that the value of primary 
production approximates at least three-tenths of that of world output. The value of minerals 


approximates about one-fifth of all primary production; that of mineral fuel, about two-thirds 
of all mineral production. 
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countries under analysis, international differences in the composition and 
relative importance of their imports are attributable primarily to inequalities 
in the international distribution of resources. At the same time, given GNP 
per head, countries experiencing increases in population density find them- 
selves more dependent than formerly upon external sources for foodstuffs 
and/or raw materials in short domestic supply (Hanson 1952: E. A. G. 
Robinson 1954; Schlote 1952, pp. 51-78; Woytinsky 1955, ch. 1, 3-4). 

If a country is long on land and natural resources, it will be under less 
pressure to form capital (though perhaps more capable of doing so) than if it 
is short of land and natural resources (as, e.g., is Japan). When land and 
natural resources remain available for exploitation, there should be less 
need for capital (ceteris paribus), in that relatively large amounts of labor 
can be set to work in activities using much land and natural resources, and 
relatively little capital. The activities in question apparently include agri- 
culture, mining, and certain other industries.'* Insofar as the domestic 
market for the agricultural, mineral, etc., products of these activities is 
limited, the products may be exported. When, however, the domestic supply 
of these products is limited, there is less of them to exchange for capital 
and other imports. The magnitude of the volume of these imports (ceteris 
paribus) depends, of course, on the terms on which the exporting country 
supplies the produce, minerals, etc., and these terms will depend signifi- 
cantly upon the alternative-use value of its labor when devoted to the direct 
supply of goods and services for the home market (Lewis 1954, pp. 181- 
189; Scitovsky 1954; Kindleberger 1935; Myint 1954; G. M. Meier 1952). 

The burden of our argument is that plentitude of land and natural re- 
sources eases the task of capital formation for a country, be it relatively 
developed or not, particularly when population is growing rapidly. Either 
the land and natural resources may be partly substituted for capital; or agri- 
cultural, mineral, and related products may be exchanged for capital and 
other essential imports. But there is a limit to this way of proceeding. 
Land and natural resources are substitutable for capital only within limits, 
and some forms of capital are complementary to land and/or natural re- 
sources. Accordingly, since substitutability is limited and since, in the 
absence of sufficient complementary capital, labor is not continuously 
combinable with land and natural resources, the labor force can be fully 


14. In agriculture, real-estate improvements and equipment, expressed as a percentage of 
the value of land, approximated just over 30 in the United States in 1880 and 1922. The cor- 
responding percentages in mining in 1880 and 1922 were 64 and 93; in manufacturing, 323 and 
571; in steam railroads, 428 and 566; in a variety of industries 174 and 152 (Kuznets 1946, 
pp. 201-202, 213: 1952, pp. 118, 120, 122). According to Black (1936, p. 209), in the United 
States in 1930 the value of agricultural property other than land approximated seven-tenths 
of the value of agricultural land. D. G. Johnson (1948, p. 734) estimates the percentage of 
agricultural income imputable to land in 1910-46 at between 31.9 and 35.4; the share of capital 
at 7.5 per cent; and the share of labor at between 57.1 and 60.6 per cent. 
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employed only if there is a sufficiency of capital both to complement land 
and natural resources and to make possible in addition the employment of 
all workers not engaged in the exploitation of land and natural resources.'° 
Accordingly, even when land and natural resources are abundant, consider- 
able capital formation is needed. In terms of our earlier formulation, RW 
complementary to NRW and/or labor must be formed if unexploited land 
and natural resources and underemployed (or unemployed) labor are to be 
brought into use. But such capital formation is likely to be difficult in a 
country with low incomes, a low average propensity to form production 
assets, and comparative scarcity of land and natural resources. 


Il]. Capital Shortage, Capital Use, and Capital Formation 


When, because NRW per head is low and the stock of RW has not been 
augmented sufficiently to offset the shortage of NRW, the ratio of a society’s 
wealth to its population is low, this situation may be ameliorated by in- 
creasing the rate of capital formation, by avoiding the transformation of 
productive agents into unproductive assets, and by using with economy 
the stock of productive assets and the increments thereto. 

In 1949 estimated savings rates in underdeveloped countries are said to 
have ranged, when calculated for large areas, between 3 and 6 per cent of 
national income in Asia (exclusive of Japan) and Africa, and to have 
averaged about 8 per cent in Latin America.'® The reports on savings 
rates in many of these countries agree in stating these rates to be appreciably 
below 10 per cent of national income.'’ While recent reports for Asia do not 
indicate substantial improvement in savings rates, those for Latin America 
(which, with the partial exception of Middle America, is free of the popula- 
tion pressure characteristic of Asia and the Middle East) indicate consider- 
able saving and a 2.5 per cent per year growth of GNP per capita in various 
countries in 1935-51. Unfortunately, information is not supplied respect- 
ing the capacity of these underdeveloped countries to form both productive 
and unproductive assets, and so it is not determinable if, as many believe, 
their asset-forming power is nearly as high, when compared with income, 


15. This amounts to a partial denial of the nineteenth-century version of Say’s Law, the 
validity of which depended in part upon there being in an economy a sufficient degree of sub- 
stitutability between any one category of productive agents and some other category (Fukuoka 
1955; Eckaus 1955; cp. Fellner 1951). 

16. See UN (1951, pp. 35. 76). In his review of this work Bauer (1953, esp. pp. 217-219) 
implies that the above estimates may somewhat understate actual savings rates. 

17. See UN (ECAFE) (1951, pp. 9-11); Clark (1952, pp. 5-6). But see note 18 below, on 
Latin America; and also The Eastern Economist, where investment in India in 1953-54 is 
put at somewhat above 7 per cent of national income, or below an estimated maximum of 
8-9 per cent (New York Times). 
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as that found in developed countries (UN [ECAFE] 1954; UN [ECLA] 
1954, pp. 31-32). 

The task confronting many underdeveloped countries is that of pushing 
up the rate at which productive wealth is formed from around § to 10-15 
per cent of national income. This task confronted present-day developed 
countries when they were underdeveloped, and they apparently accom- 
plished it as a result of a number of changes (e.g., the disposition to save 
became stronger; a rising rate of growth may have re-enforced itself; in- 
come became more unevenly distributed, particularly as a result of the profit- 
increasing post-1500 price revolution; the recipients of ‘“‘surplus value”’ 
devoted an increasing fraction of it to capital formation; resources were 
diverted from forming unproductive to forming productive assets; with the 
rise of the national state at least some members of the ruling classes came 
increasingly to look upon capital formation as advantageous) which were 
not offset by increases in population growth.'® For, as is shown later, a 
savings rate of 4-5 per cent is too low to permit much if any economic 
growth per head when population is growing appreciably.”° If, however, 
the required increase in saving can temporarily be achieved, and if there is 


18. According to UN (ECLA) (1953, pp. 24-28), gross investment (exclusive of working 
capital) in 1946-52 was 16.5 per cent of GNP, with 11.1 of the 16.5 representing net invest- 
ment. Accordingly, the rate of capital formation exceeded 11 (and even 12) per cent of national 
income. Gross investment expressed as a percentage of GNP exceeded 20 in Venezuela and 
Peru in 1945-52; the corresponding rate for Argentina approximated 17; that for Brazil, 15; 
those for other countries, 10-14. In 1952-53 what amount to similar rates (but adjusted for 
foreign-trade balance) approximated 17 and 21 in the United States and Canada, and 26, 23, 
and 15 in the Soviet Union, Poland, and East Germany; they ranged between 2 and 30 in Free 
Europe, with a median value of 20 (JCER 1955, p. 16). In the United States, Net Capital 
Formation/GNP was 0.6 of Gross Capital Formation/GNP in 1869-98, 0.68 in 1894-1923, 
and 0.38 in 1919-48 (Kuznets 1952, p. 155). 

19. Phyllis Deane (1955, pp. 8-10) believes that gross capital formation somewhat exceeded 
the 4-5 per cent of gross domestic product suggested by Gregory King’s figures for England 
and Wales in 1688. Domestic Net Capital Formation expressed as a percentage of NNP ap- 
proximated 13.7 in the United States in 1869-1908; just over 8 in the United Kingdom in 
1870-1913; under 3.5 in Sweden in 1861-70 and just under 7 in 1871-90; just over 10 in 
Denmark in 1870-1909; 8.3, 4.6, and 5.6 in France in 1853-78, 1878-1903, 1903-11; about 
14 (exclusive of inventory change) in Canada in 1901-30. Thus only in Sweden do we find a 
rate below 5 (Kuznets 1955; Hoselitz 1955). On effects of price revolution, see Hamilton (1952). 
In a forthcoming study of the consumption function Milton Friedman questions the unqualified 
proposition that increases in inequality tend to augment the average propensity of a people 
to save. He speculates that this effect is associated, not with increases in inequality that are 
permanent, but with increases that, having their origin in transitory factors, are likely to be 
impermanent. It is increases of the latter sort that may issue out of economic development and 
associated increases in interclass mobility. 

20. There must, of course, be a sufficient supply of finance to facilitate the distribution of 
savings since, irrespective of actual and potential savings rates, savings or resources cannot 
be effectively utilized by entrepreneurs unless they can obtain sufficient credit (Robinson 
1952, pp. 80-87). Finance appears to be in much shorter supply, other conditions being given, 
in underdeveloped than in developed countries, with the result that the national asset structures 
of the former are less liquid than those of the latter. The ratio of bank assets to GNP is much 
higher in developed than in underdeveloped countries (Spengler 1954, note, p. 593). Further- 
more, as Goldsmith (1955a) finds, the ratio of intangible to tangible assets tends to rise with 
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a sufficiency of natural resources (or ready access thereto), it is quite 
possible for a self-sustaining growth process to get under way and in time 
perhaps bring about a reduction in natality and natural increase. This process 
would be re-enforced if real depreciation and obsolescence absorbed a di- 
minished fraction of gross capital formation, in consequence of an increase 
(within limits) in the life of durable goods, or of a movement (occasioned 
perhaps by an increase in the rate of growth of the labor force) of the rate 
of growth of NNP to a higher level; for then the ratio of net to gross capital 
formation would rise.”! 

Many of the densely populated underdeveloped countries of today must 
carry on capital formation under less favorable conditions than prevailed in 
the developing countries of the late eighteenth and early nineteenth cen- 
turies. First, in many contemporary underdeveloped countries, population, 
though already pressing much harder upon cultivable land and natural 
resources than it did in England and Western Europe 100-200 years ago, 
is growing much more rapidly today as a result of modern death control, 
and per capita incomes are much lower.” Second, in democracies the 
influence of the masses is much greater today than it was in the early nine- 
teenth century, with the result that consumption is more stressed than 
formerly, that wages are often too high to permit as much employment as 
might be had, that capital formation is retarded, that relatively large frac- 
tions of capital increments consist of residential construction and over- 
head capital, and that in general the influence of interest rates upon the 
allocation of capital among uses is diminished.”* 


economic development. Accordingly, “liquidity preference’ must be satisfied in part in under- 
developed countries by investment in readily saleable tangible assets such as jewelry. 

21. The converse holds true also (Kuznets 1955; Domar 1953, pp. 1-32). Kuznets remarks 
that the ratio of net to gross capital formation may be lower in underdeveloped than in advanced 
countries because durable capital constitutes a smaller fraction of all capital in the former. 
Clark (1952, Nos. 2-3, pp. 2, 8, Nos. 4-6, pp. 4-6) suggests “that a country must be able to 
accumulate a capital stock of over 1,000 O.U. (i.e., Oriental Units) per head of population 
before it can begin to industrialise, but beyond that point its progress may be fairly steady per 
head.” This figure implies a per capita income of perhaps 250 O.U. per year. Output per head 
approximated 191 O.U. in India in 1948-49, 322 in Japan in 1919, and 513 in Italy in 1914. 
Clark’s figure is merely an indication of order of magnitude. See Section V in text. 

22. According to Deane (1955) per capita income increased by something like one per cent 
per annum between 1688 and 1770 in England and Wales at which time population was in- 
creasing only about '/, per cent per year (population increased just over 1 per cent per year in 
1760-1860). Kuznets (1954b) estimates that per capita incomes in many underdeveloped 
countries of today are “from about one-sixth to one-third of the per capita incomes of the 
developed countries a century ago.” 

23. How great are the ill effects of basing capital allocation upon interest rates (actual or 
implied) which do not reflect the marginal rate of substitution between capital and other factors 
of production depends upon the circumstances surrounding the use of capital. The effects are 
greater on capital-use than on capital-supply, however, since the interest rate is much more 
important as an index of capital scarcity than as a determinant of the amount of saving. On the 
Russian experience see Grossman (1953). On the wage question see Rottenberg (1953); Bauer 
(1953, pp. 211-212). On forces supposedly making for an increase in the propensity to con- 
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Because of difficulties attendant upon increasing the domestic rate of 
capital formation in underdeveloped countries, several methods have been 
suggested for increasing it. (1) So long as there exists a large industrial 
reserve army of unemployed and underemployed persons in the agricultural 
and other sectors, labor will be available under conditions of high elasticity 
of supply, with the result that “surplus value”’ may for a time increase nearly 
as rapidly as the nonagricultural labor force and that much of this increase 
can be appropriated and added to the nation’s stock of wealth (Lewis 1954, 
pp. 140-160, 171-176; Nurkse 1953, pp. 36-47; cp. Rao 1952: Navarrette 
1952). (2) Resources may be forcibly diverted to developmental investment 
from the formation of unproductive assets, from the consumption of those 
whose consumption can be diminished, and from output that might otherwise 
be transferred abroad.”* (3) Recourse to forced-savings-generating inflation 
has been recommended by some.?’ 

Respecting foreign lending there is controversy concerning the amount 
that can be utilized. It is argued that, since an underdeveloped country may 
require more economic-overhead and other forms of capital to get off dead 
center than it can supply out of domestic savings, it must fall back upon 
foreign loans, sometimes to such an extent that foreign investment approxi- 
mates and even exceeds domestic investment (Singer 1952, esp. pp. 10-18; 
Derksen 1952, pp. 108ff.; UN 1951, pp. 76, 79-80). But it is also pointed 
out that the amount of foreign capital available is relatively small, that inter- 
nal limits may exist to the volume that can be gotten and effectively utilized, 
and that external conditions may set a ceiling to the net influx of foreign 
capital. Two sets of internal circumstances (among others) may limit how 
much foreign capital is to be had and used effectively: (a) the extent to which 
political and social conditions are favorable (unfavorable) to foreign invest- 
ment, given a country’s economic potential; and (b) the degree to which 
domestic productive factors (e.g., domestic capital, labor of appropriate 
skill, land, natural resources) are available for combination with foreign 
capital in enterprises involving the joint use of imported and domestically 


sume (forces which are intensified in low-income countries by international media of com- 
munication) see Duesenberry (1949, pp. 25-28); Nurkse (1953, Ch. 3); Jewkes (1951, pp. 
11-13). Milton Friedman (see note 19 above) casts doubt upon the “demonstration effect” 
thesis, that the low propensities to save supposedly found in underdeveloped countries have 
their origin in the examples of absolutely high levels of consumption provided by high-income 
countries. See also Bruton (1955, pp. 329-330). For an example of a high propensity to con- 
sume that was not even reduced by a redistribution of income in favor of profits and against 
wages see Sturmthal (1955). 

24.See Bronfenbrenner (1955), and on rates of capital formation found in Eastern and 
Western Europe respectively, UN (1953, pp. 24, 47-48, 68-69). 

25. Inflation has often accompanied sustained development. On the possible effects of 
inflation see Lewis (1954, pp. 160-167); Axilrod (1954, pp. 334-338); Rao (1953); Bronfen- 
brenner (1953, pp. 209-218); Pazos (1953); Wallich (1951, esp. pp. 26-30); Nurkse (1953, 
pp. 111-114, 117, 144-145). On the effect of inflation on real depreciation and capital forma- 
tion, see Domar (1953, pp. 10, 23). 
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supplied agents of production. An external limit arises from the fact that the 
annual increment of gross foreign investment in a country must exceed the 
sum which that country is required to pay abroad each year in the form of 
interest and amortization charges on cumulated foreign investment. This 
limit is roughly set, therefore, by the rate at which foreign gross investment 
can grow, which depends in turn on the changing composition of GNP and 
on the rate of growth of GNP in the countries whence the foreign investment 
flows. Conditions (a) and (b) are susceptible of improvement by capital- 
seeking underdeveloped countries, particularly when these countries are 
assisted by foreign investors bent on increasing the supply of complementary 
domestic agents of production (e.g., skills of the labor force, complementary 
entrepreneurship, the flow of utilizable domestic resources, etc.). Improve- 
ment of these conditions may even raise somewhat the financial limit arising 
from the growth of loan-service charges, since, given the rate of growth of 
GNP found in foreign-lending countries, these countries will be more dis- 
posed to increase their foreign lending when conditions (a) and (b) are favor- 
able than when they are unfavorable. In the past, however, with few and 
transitory exceptions, foreign countries have furnished but a small fraction 
of total investment in underdeveloped countries, though they have provided 
considerable “‘human capital” in the form of immigrants. Moreover, of the 
foreign investments made outside of Europe, nearly all have been made in 
lands where population was relatively sparse and relatively skilled immi- 
grants were disposed to settle, and where exploitable natural resources 
were relatively abundant. Furthermore, a new difficulty may be encountered: 
the course of technical progress in a capital-exporting country like the 
United States may so affect the composition of its GNP as to slow down the 
growth of its demand for foreign exports and therewith reduce its disposition 
to invest abroad.”® 

Having found that wealth per head is low in underdeveloped countries, 
and not easily augmentable out of domestic savings and foreign borrowings, 
we turn to the problem that is intensified, namely, optimizing the distribution 
of a nation’s wealth and its increment among the actual and potential uses 


26. See on this last point Balogh (1954, pp. 243-84. esp. pp. 268ff.); Leontief (1953a, pp. 
332-349). Hicks (1953, pp. 128ff.) implies that foreign investment is strongly attracted to 
export-biased economies, of which Canada was an example in 1900-1913 when it attracted 
nearly as much investment from abroad as it provided from savings at home (Cairncross 1953, 
Ch. 3, pp. 41-42). When an economy is export-biased, of course, its structure is somewhat 
complementary to the structures of economies importing its products. Data on foreign invest- 
ment are given by Kuznets (1955). Data presented by Clark (1951, pp. 512-513) indicate that 
foreign investment per head of occupied population is generally very much lower in densely 
populated countries with resources available for exploitation. See also Buchanan and Ellis 
(1955, Ch. 14-17); Nurkse (1955, Ch. 4, 6: and 1954, pp. 744-758). The balance-of-payments 
problem of an underdeveloped country is the inverse of that of a developed, capital-exporting 
country (Domar 1950, pp. 805-826). Bruton (1955, pp. 330-335) shows, among other things, 
how an underdeveloped country must alter its technology and its consumption pattern in order 
to free itself eventually of dependence on foreign capital. 
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to which wealth may be put. Capital, being scarce, must be rationed by 
price or other systems in both developed and underdeveloped economies. 
But since capital is relatively more scarce, compared with other productive 
agents, in underdeveloped than in developed economies, mistakes in capital 
rationing in underdeveloped economies are more likely to be serious, or to 
be difficult to remedy, than are mistakes in capital rationing in developed 
economies. 

Two aspects of capital rationing are of especial relevance for economic 
growth. (1) As was noted in (ii) in Part I above, growth may be fostered by 
diverting to economic development the maximum possible fraction of a 
nation’s stock of unproductively used wealth, or at least as much as is com- 
patible with acceptable and maintainable criteria of welfare.?’ (2) Growth 
is fostered also when optimum use is made of the wealth available for eco- 
nomic development. This involves curtailing the relative amount utilized 
as social overhead capital (see [iii] in Part I above) and carefully allocating 
the balance among directly productive and economic-overhead activities. 
It may also entail so locating new industry and wage jobs as to minimize 
outlays upon social overhead capital whilst avoiding consequent increases 
in outlays upon directly productive and economic overhead capital. As A. 
Lowe (1955) indicates, however, the physical-technical structure of eco- 
nomic systems is often such as to limit greatly investment in low-capital- 
output activities at the expense of high-capital-output activities.”* 

When, as in nineteenth-century Western countries and in some contem- 
porary totalitarian societies, the influence of the masses is less powerful than 
in present-day democracies, investment in social overhead capital tends to 
lag behind both that in directly productive capital and that in economic 
overhead capital which gives great promise of facilitating economic develop- 
ment. In time, however, as wealth per head increases and consumer sover- 
eignty and freedom of choice become more powerful, investment in social 
overhead capital tends to rise. In the United States the fraction of all RW 
invested in business and agriculture declined from somewhat in excess of 
seven-tenths in 1850 and 1890 to just over two-fifths in 1939 and 1948. 
Meanwhile the fraction invested in consumer durables, government wealth, 
and non-farm residences increased about one-third. Industrial investment 


27. What is possible depends on technological, economic, political, and social conditions, 
and on the nature and flexibility of a country’s economic structure. What is compatible with 
welfare criteria depends upon the indices of welfare by which developmental policy is guided 
and by the willingness of the population (voluntarily or under such duress as the ruling elite 
can exercise) to sustain the austerity of living conditions, the hardships, and the costs which 
continuance of a high rate of development necessarily imposes on most of the population of an 
underdeveloped country. Cp. Bronfenbrenner (1953, Part I, pp. 93-104). 

28. See papers by Lowe (1955) and Grossman (1955). In the United States in 1920-45, 
urban development absorbed 23.6 per cent of capital goods expenditures, and in the 1920's 
Over 30 per cent, nearly all of this being for housing and social overhead capital (Hartley 1950, 
pp. 12-15). 
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seems to have bulked large in early nineteenth-century Britain, with outlays 
upon transportation, town-building, and foreign investment subsequently 
becoming dominant; in 1870-1914 expenditure upon housing approximated 
when it did not exceed that upon railways and machinery, averaging about 
one-fifth of home investment and (in 1907) about three-fifths of all building. 
By contrast, during Mexico’s income-increasing boom, 1939-1950, build- 
ing of all kinds comprised but 20.4 per cent of gross domestic investment.’ 

When the ratio of productive wealth to the labor force is low, as in under- 
developed countries, it is arithmetically necessary that this wealth be con- 
centrated in industries in which the capital-labor ratio is low. If we represent 
by R the ratio of a country’s stock of capital (or productive wealth) to its 
labor force, and by r,, ro,..., 7, the capital-labor ratios found in the n 
industries composing that country’s economy, it follows that the weighted 
average of these r’s must approximate the value of R, the latter value impos- 
ing a restraint upon a country’s industrial mix. It is inescapable, accordingly, 
that the bulk of an underdeveloped country’s labor force be engaged in 
activities in which the typical r-value is low, given the production coeffi- 
cients in effect in that country. Accordingly, when lists are compiled of 
industries supposedly well-suited for introduction and/or expansion in under- 
developed countries, one finds on these lists, beside industries which require 
relatively little skilled labor, which are small scale, and which (when they 
are not oriented to raw materials) are scattered rather than concentrated 
in space, industries in which fixed capital per worker and machinery and 
equipment per worker are relatively low. When these characteristics are 
intercorrelated, as happens within limits, choice is easy, but when some 
characteristics of an industry make it suitable for establishment in an underde- 
veloped country whereas other characteristics do not, choice is less easy.*° 

It does not follow, of course, that all r-values must be kept in the neighbor- 
hood of R, even though the selection of some r-values in excess of R neces- 
sitates the selection of other r-values below R. Considerable investment 
in transportation and public utilities is necessary even though in these indus- 
tries the capital-labor ratio is high and the ratio of fixed capital to output 
may be three or more times that obtaining in the economy as a whole (Kuznets 


29. See Goldsmith’s (1952, pp. 306-307) estimates and Kuznets’ (1952, p. 118) estimate 
that residential fixed capital in the United States comprised close to one-fourth of all fixed 
capital in 1880-1922. Concerning Britain see Cairncross (1953, pp. 5-6. 123, 167, 169, 203). 
See also Bank (1953, p. 190); Gayer (1953); Clark (1951, pp. 486-494). Nearly half the funds 
made available to British colonial governments for financing development in 1955-60 are for 
social overhead capital and related expenditures (The Times). 

30. For lists of industries suitable for establishment in underdeveloped countries see Lewis 
(1950). See also Bhatt (1954a, pp. 1251ff.); Bohr (1954, pp. 157-166); Bhatt (1954b); Grosse 
(1955, p. 305); Leontief (1953b). In the United States in 1949 capital invested per production 
worker in manufacturing ranged between $83,286 in petroleum and coal products and $3,149 
in apparel and products made from fabrics; the average for manufacturing was $9,429 (NICB 
1954, p. 316; also Bliss 1939, Ch. 3). 
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1952, p. 122)."' If resource conditions warrant, investment in mining is 
indicated even when the capital-product ratio is relatively high.*? Of greater 
importance is the fact that investment usually is indicated in the most ad- 
vanced technologies and in modes of industrialization entailing the use of 
fully or almost fully automatic facilities instead of in traditional combinations 
of capital, skilled operators, and semi-skilled laborers. For then, even though 
capital investment per worker is high, the ratio of workers and capital to 
output is relatively low, and there is brought into being a much greater sur- 
plus above costs out of which additions can be made to the nation’s stock 
of capital. Sometimes, too, if automation can be carried on outside large 
cities, heavy investment in urban development can be avoided or postponed 
and the formation of industrial capital can be further facilitated in conse- 
quence. For the time being, until modernization and capital accumulation 
have proceeded far enough, those who cannot find employment in the tech- 
nologically advanced sectors of the economy must find it in sectors where 
the capital-labor ratio is low, or through recourse to more intensive use of 
advanced forms of capital (e.g., several shifts a day). In the past countries 
undergoing industrialization have usually introduced the most advanced 
technologies, in part perhaps because a country just embarking upon indus- 
trialization is relatively free of the obsolescence and other costs incident to 
technological change in advanced countries (Gerschenkron 1952, pp. 5-9; 
Frankel 1955; R. L. Meier 1954). 

Respecting the allocation of capital in capital-poor underdeveloped coun- 
tries, the following conclusions appear valid. (1) Since economic overhead 
capital often is of strategic importance, investment therein frequently can- 
not be greatly restricted even though a nation’s stock of capital and current 
savings are small. (2) The influence of the masses, when not held in check, 
intensifies the demand for social overhead capital, and this demand is re- 
enforced by the fact that it is usually supplied under governmental auspices. 
(3) When foreign exchange is in short supply, the formation of low-import- 
content capital (e.g., building) tends to be favored, and exchange tends to be 
used to purchase imports important for economic development. (4) It is 
essential, though not always easy, to emphasize types of investment which 
make for increasing returns. (5) A capital-short society is compelled to favor 
many activities marked by relatively low capital-labor and capital-product 
ratios. (6) High capital-product-ratio investments are indicated, however, 
when shortages of strategically necessary economic overhead capital must 
be made up, or when technologically advanced methods entailing relatively 


31.In the United States about three-tenths of fixed capital has been invested in transporta- 
tion and public utilities (Kuznets 1952, p. 118). 

32. Actually, Kuznets found in 1879-1928 the ratio in mining averaged higher than that in 
manufacturing, but lower than that in the other main industrial categories. See his unpublished 
paper, ““Capital-Product Ratio and Technological Change.” 
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high ratios are superior, from the standpoint of the whole economy, to less 
advanced methods. (7) Given that acceleration of the rate of growth of NNP 
is sought, investment in directly productive capital and in strategical forms 
of economic overhead capital should be emphasized whilst that in social 
overhead capital should be carefully rationed. 


IV. Population Growth, Income Growth, and Capital Growth 


Having considered problems associated with the supply and allocation of 
capital or productive wealth, we shall examine the effects of population 
growth upon the aggregate of capital requirements.** A nation’s capital 
requirements may be estimated in two ways: (1) by determining how much 
capital is required to equip a representative worker, newly added to the non- 
rural labor force by natural growth or by urbanward migration, and how 
much additional wealth is required for residential and other purposes and 
for rural improvement;** (2) by making use of the relationship obtaining 
between wealth and income. It is this relationship, together with the effects 
of population growth upon it, that will now be considered. 

Let us call the average propensity to form capital a; the ratio of a nation’s 
national income (or NNP) to its wealth, s; the annual percentage rate of 
population growth, p; per capita income, y; and the average annual rate of 
growth of y, y’. Let us assume, furthermore, that a and s are constant, and 
that their values are independent of p. Then g = as; or, to illustrate, if a 
approximates 0.1 in value and s approximates 0.2 in value, g will approxi- 
mate 0.02, or 2 per cent per year. The value of y’, under these circumstances, 
will be (1 + g)/(1 + p); or, if p approximates 1 per cent per year when g has 
a value of 2 per cent, y’ will approximate 1 per cent per year. Furthermore, 
if we are given a value for s, we can easily determine the value a must as- 
sume, if a given rate p of population growth is not to result in a fall in per 


33. It is not our purpose to examine the incidence of particular manifestations of population 
growth (e.g., increments in labor force, in total population, or in number of households; changes 
in age composition; shifts in population from rural to urban situations) upon the demand for 
particular kinds of wealth, or to note what kinds of wealth tend to be formed in advance of 
population growth, and what kinds after growth has taken place. Empirical data confirm the 
expectation that, since the volume of savings is augmentable at any time only up to a point, 
when an increase in the incremental rate of population growth takes place, and with it an in- 
crease in population-sensitive capital requirements (e.g., residential construction, transport 
capital), there is relatively less capital formed to serve other needs. See forthcoming study by 
Simon Kuznets and Dorothy S. Thomas (Hope T. Eldridge and Dorothy Swain Thomas, with 
introduction by Kuznets, Population Redistribution and Economic Growth: United States 
1870-1950. American Philosophical Society, Philadelphia, 1964). 

34. In the United States in recent decades about three-tenths of the nation’s RW has been 
required for residential purposes; the fraction invested in agriculture and nonagricultural 
business was close to five-tenths in 1890 and to four-tenths in 1939. See Goldsmith’s (1952, 
Pp. 307) estimate. For estimates of capital requirements based on requirements per worker 
see UN (1951, pp. 77ff.). 
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capita income y, for the value of a must approximate p(1/s). Thus if popula- 
tion grows at an annual rate of p = 2 per cent per year, and s has a value of 
0.2, a must approximate 10 per cent, since otherwise per capita income y 
would decline. If it is desired, furthermore, that per capita income grow ata 
rate y’ per year, the value of a must approximate (1/s) (p + y’).*° Thus, if 
population is growing 1 per cent per year, and it is desired that per capita 
income increase 1.5 per cent per year, the proportion of the annual income 
that must be saved and invested is 12.5 per cent when the value of s is 0.2. 

The figures we have presented throw some light on why per capita income 
could rise in pre-industrial European countries such as England even though 
the rate of capital formation was low. We noted earlier that in England 
between 1688 and 1770 per capita income may have increased by something 
like one per cent per year even though the gross saving rate probably was not 
much above 5 per cent of GNP. Had s a value of 0.2 in England at that time, 
a 5 per cent saving rate might have been adequate to permit an annual in- 
crease of I per cent per capita income in the absence of any population 
growth. During this period, however, population was growing very slowly, 
only about '/, per cent per year. The then low rate of saving permitted an 
increase in per capita income only because the rate of population growth 
was so low and nearly all the capital formed could be used to increase per 
capita income. Had population grown one per cent per year as in the century 
succeeding 1760, the then low rate of capital formation could have permitted 
very little increase in per capita income. 

On the assumptions we have been making, it will be difficult for the more 
densely populated underdeveloped countries to increase per capita income 
rapidly. For, because of the spread of Western methods of death control 
to underdeveloped countries, some densely populated and some not so 
densely populated, mortality has fallen remarkably while natality has re- 
mained very high; as a result natural increase often equals 3 per cent per 
year, a rate higher than prevailed in the United States in 1800-1860. If 
we put their typical rate of population growth at 2-3 per cent per year and 
assume s has a value of 0.2, a saving rate of something like 10-15 per cent 
per year is required if per capita income is not to decline. If it be desired that 
y (per capita income) is not to decline, but rather to increase 1.5 per cent 
per year, with population growing 2 per cent per year, a saving rate or a 
value of something like 22.5 per cent is indicated. When the value of a is 
so low as barely to prevent a decline in per capita income, given the prevail- 
ing rate of population growth, and when in addition there is much pressure 
upon the central authorities to take steps to increase per capita income, 
the adoption of inflationary policies is likely. Such policies eventuate when, 
intentionally or otherwise, the central authorities, lacking access to a suffi- 


35. Expressed more accurately, the required value of a is (1/s) [(1+p) (1+y) — 1]. For refined 
accounts see Domar (1946); Koo (1955, Pp. 47-62); also Spengler (1951). 
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ciency of voluntary savings, have recourse to the credit- or money-creating 
powers of the banking system. 

Let us consider now what values a and s have assumed in various coun- 
tries. The value of a appears to have ranged between zero and perhaps as 
high as one-fifth, with rates usually falling within a 10-15 per cent range in 
late-nineteenth-century Western Europe and the United States. Population 
growth tends to reduce the value of a, since it absorbs resources, a portion 
of which might otherwise have assumed the form of capital; but the effect 
of such growth is diminished when a large proportion of a nation’s savings 
is supplied by high-income receivers and collective bodies (especially 
corporations).*° The value of s depends upon what is included under “wealth,” 
being much higher when only RW and NRW are included, and higher still 
when only fixed capital is included. Presumably, all wealth should be in- 
cluded, since when consumers are sovereign and free, a nation does not 
devote all of its RW and NRW to activities whence flows income as defined 
in income estimates. In the past half century or mores has taken a value of 
around 0.2 in the United States when all wealth is included, and a value of 
0.17 to 0.25 in other countries (Goldsmith 1951; and 1952, pp. 298-302).°" 
Other conditions being given, the value of s should be higher if only RW is 
included in the category of wealth compared with the category of income, 
and income imputable to NRW is not excluded from this category. This 
expectation is borne out in that the value of s in Australia, Canada, and the 
United States—usually within the range 0.3 to 0.33—has been higher than 
that found in Britain, France, Germany, and the Netherlands—usually 
0.15 tO 0.22; it is also borne out in that the ratio fell in Britain and France 
in the 60 years preceding 1913 (Clark 1951, ch. 11; Kuznets 1952, p. 82: 
Kuznets 1954a). 

The average value of s is not constant, its marginal value sometimes rising 
above and sometimes falling below its average value. It rises (falls) in conse- 
quence of forces which increase (decrease) income more than wealth. 
Among the forces (other than population growth) which increase s are the 
following: increase in the number of hours per year capital equipment is 

36. A very detailed account of the sources of savings in the United States, together with 
annual estimates for 1897-1949, is given by Goldsmith (1955b). The impact of increase in 
family size upon family savings is discussed by Brady (1955) and by Henderson (1950, pp. 
eee (1952, p. 82) gives s a value of slightly below 0.18 for the United States, 1879- 
1944; and the Royal Commission on Population (1950, par. 182), one of 0.24 for pre-war Great 
Britain. At the 1951 meeting of the International Association for Research in Income and 
Wealth, F. Coppola d’Anna’s estimates for Italy, 1860-1938, give values ranging between 
0.2 and 0.17 for the ratio of national income to all private wealth; and P. Jostock’s estimates 
indicate that national income in Germany and wealth in Saxony grew at the same rate in 1886- 
1911. Clark’s (1940, p. 389) figures for 1913 indicate ratios of capital (exclusive of land and 
national debt) to national income, ranging from 3.5 in Austra to 5.85 in Argentina. Clark (1951, 


Pp. 503) also estimates the capital-income ratio to range from 4.73 in moderately low-income 
countries to 3.0 in high-income countries. 
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worked; increase in the intensity with which NRW and economic and social 
overhead capital (built in advance of its full use) are employed;** increase 
in Output attributable to increase in the rate of technological progress and 
the operation of the law of increasing return; increase in the relative impor- 
tance of industries with low capital-output ratios;*” decrease in the average 
life of the goods and services composing GNP (Goldsmith 1952, pp. 293, 
298-99, 302-303); and decrease in the rate of capital formation. Also in- 
cluded among these forces are increases in the proportion of wealth that is 
used to produce income —increases, that is, in the ratio of productive to 
unproductive assets, and (probably) in the ratio of directly productive and 
economic overhead capital to social overhead capital (see Section I, iii). 
Forces of a sort opposite to those enumerated make for a decrease in s. 

The level of population growth was not included among the forces treated 
in the preceding paragraph, nor was it indicated whether s-increasing or 
s-decreasing forces tend to be dominant. An increase (decrease) in the rate 
of growth of the labor force serves to increase (decrease) s. To illustrate: 
suppose that, given constant returns and the current capital-labor ratio, 
the ratio of capital to income is 4 to 1, and the marginal productivities of 
the incremental units of capital and labor are 0.3 and 0.7, respectively. 
Then, if both the stock of capital and the labor force increase 1 per cent, 
income will increase 1 per cent, income per worker will be unaffected, and 
the capital-labor ratio will be unchanged at 4 : 1, with the value of s continu- 
ing at 0.25. If the labor force grew more than | per cent, the value of s would 
rise above 0.25. Now suppose that population remains constant, while 
capital is increased 1 per cent by the 4 per cent saving rate. The 1 per cent 
increase in capital is accompanied by a 0.3 per cent increase in income; but 
no increase in income is traceable to an increment in the labor force, since 
this force has remained constant. The resulting capital-income ratio then 
becomes 4.04 : 1.003, and the value of s becomes 0.248. In sum, with popu- 
lation constant, the value of s will remain constant only if other income- 
increasing forces become powerful enough to offset the failure of the labor 
force to increase (e.g., if the rate of capital formation approximated 13 in- 


38. The ratio of fixed capital to output fell by more than half in transportation and public 
utilities in the United States in 1880-1938. In Surinam a drop of about one-sixth in the capital- 
output ratio was forecast while in Mexico in 1940-50 the ratio reportedly approximated 2.11 : I 
(IBRD 1953, p. 204; 1952, pp. 28-29; Bhatt 1954a, pp. 317-319). A spurious rise in s may 
be noted when, as a country undergoes development, an increasing amount of its economic 
activities becomes commercialized. For income gotten from such activities is better recorded 
than income gotten from noncommercialized or subsistence activities, with the result that the 
progress of commercialization introduces an upward bias in income estimates. 

39. Kuznets (1952, pp. 127-128) estimates that inter-industry shifts accounted almost 
wholly for the rise in the ratio of fixed capital to NNP between the 1870-80’s and the end of 
the 1910’s in the United States. The “rise in the intra-industry ratios in agriculture and the 
mining-manufacturing sectors was largely offset by the decline in the ratio in the transportation 
and the public utility sector.’ Cp. also Goldsmith’s (1952, pp. 296ff.) data. Concerning the 
possible role of innovation see Weber (1954, esp. pp. 112-116). 
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stead of 4 per cent). It is to be expected, therefore, that (ceteris paribus) 
as a country developed and the relative importance of land (NRW) declined, 
the ratio of income to RW would fall.” 

Let us suppose, in view of what has been said, that savings in the amount 
of 4-5 per cent per year of national income are necessary to counterbalance 
a I per cent per year rate of population growth, or to make possible a 1 per 
cent per year rate of income growth. Then a saving rate of 8-10 per cent is 
required to enable a population to grow | per cent per year and at the same 
time experience an increase of 1 per cent per year in per capita income. If 
each of these growth rates is doubled, the required saving rate becomes 
16-20 per cent per year. These required rates—essentially rough orders of 
magnitude — might prove too high, given a rapid introduction into an under- 
developed country of advanced methods used abroad, given that capital- 
output ratios in industries using the new methods are not unduly high, and 
given that countervailing forces (e.g., rising rate of capital formation; pro- 
longation of average life of output) are not operative. If, however, NRW is 
in full and intensive use, or if much of the annual increment in assets is 
used unproductively, the required rate of saving may have to be higher than 
those given above. 


V. Capital Formation, Income Growth, and 
Population Growth 


While an increase in the rate at which a society forms capital may tem- 
porarily divert resources from the formation of population, it will increase 
that society’s population capacity in the longer run, ceteris paribus, and it 
may cause that society’s population to be larger than it would have been in 
the absence of the supposed increase in its rate of capital formation. 

An increase in a society’s rate of capital formation will augment its popu- 
lation capacity, since population growth depends (ceteris paribus) upon 
the growth of NNP, and NNP is greater, other things equal, when a society’s 
stock of income-producing wealth is greater. But the extent to which an 
increase in a society’s population capacity is accompanied by an increase 
in population turns on the manner in which other things cease to be equal. 
For the aspirations of the bulk of the population tend to change, particularly 
when heavy investment transforms the socio-economic system; when many 
individuals find themselves shifted into new social milieux, some of which at 
least are relatively unfavorable to procreation; and when still others find 


40. Clark (1951, p. 503) suggests, however, that the ratio of RW to national income tends to 
rise, in the early stage of a country’s development, from 4.27 to 4.73, and thereafter to decline 
to and below 3. Concerning the technological and other factors that have tended to make for 
the constancy of s see Bruton (1955, pp. 325-328). 
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themselves within the grasp of new consumption patterns that may or may 
not conduce to reproduction. 

Given an increase in a society’s rate of capital formation and in its popula- 
tion capacity, the demographic response of its members will turn principally 
on whether the quantity and the quality of their aspirations change, on how 
they change, and on their expectations respecting their capacity to realize 
old and newly acquired aspirations. Aspirations being given, whatever 
increases the expectation that these will be more fully realized must operate 
temporarily to augment the longer-run rate of population growth; for, popu- 
lation being temporarily elastic to an increase in income consequent upon 
an increase in a society’s capital stock, such increase must elicit some pop- 
ulation growth. Capacity and expectations being given, whatever increases 
(decreases) the overall quantity of these aspirations, their composition 
remaining unchanged, operates to reduce (increase) the long-run rate of 
population growth; and whatever decreases (increases) the relative impor- 
tance of procreation-favoring aspirations, the quantity of aspirations re- 
maining unchanged, operates to decrease (increase) the long-run rate of 
population growth. Finally, capacity and expectations being given, the rate 
of population growth varies with the quality or composition of prevailing 
aspirations, since these may be more or less favorable to fertility and life 
expectancy. Should the shock attendant on the maintenance, for a few 
years, of a very heavy rate of investment sufficiently increase the quantity 
and/or appropriately modify the quality of a people’s aspirations, their num- 
ber would not increase as much as it would have increased given a lower 
rate of investment and a smaller increase in economic capacity. 

Expectations respecting capacity to realize aspirations may affect, as well 
as be affected by, aspirations. Improved expectations tend to generate 
(especially when realized) increases in aspirations, particularly when the 
increment in capacity is of a form (e.g., some consumers’ durables) with 
which imperfectly anticipated complementary wants are associated, or of a 
kind with which an increase in security against old age is correlated. With 
an increment in aspirations favorable to procreation, an increment or a 
decrement in the favorableness of expectations respecting capacity may be 
associated, though a decrement is likely to be encountered when incomes 
are very low. With an increment in aspirations neutral or unfavorable to 
procreation, an increment in the favorableness of expectations respecting 
capacity is likely to be correlated. The interrelations that actually obtain 
vary with culture; they must be determined empirically before quantita- 
tively meaningful statements may be made concerning them. In sum, an 
increase in a society’s productive capacity, associated with an increase in 
its capital stock originating in fuller employment, technological improve- 
ments, lessened discounting of the future, etc., must operate, until an off- 
setting adjustment in aspirations takes place, to reduce mortality, especially 
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if high initially, (possibly) to increase natality, and to extend the period 
during which a given rate of population growth can be accommodated. Since 
empirical data indicate that both high and low rates of capital (population) 
growth have been associated with high (low) rates of population (capital) 
growth, they can tell us little until the relevant intervening variables have 
been isolated and assessed. 

It has been implied that, so long as aspirations remain unchanged, a 
society will increase its numbers in consequence of changes making for 
increases in income per head. It has been further implied that these changes 
may operate independently of their effects upon income to produce a milieu 
in which aspirations become less favorable to natality. If these effects are 
powerful enough, they can produce a decline in the rate of population growth 
even though the income-increasing changes have increased population 
capacity; then the negative population effects of these changes may be said 
to outweigh such positive effects as were associated with income growth. 
But, as has also been implied, these changes may, under certain circum- 
stances, even operate to reduce natality through the medium of income in- 
crease. Moreover, this negative population effect may be intensified by 
acceleration of the rate of income growth. 

In the shorter-run the aggregate effect of an income increase would depend 
upon the relative amount of influence exercised by those population ele- 
ments which responded positively, negatively, or not at all to the income 
increase. The upper range of income-receivers, together with those no 
longer of reproductive age, could hardly be expected to respond reproduc- 
tively; their aggregate propensity to save would rise therefore. A second 
group of income-receivers, situated at various income levels, finding them- 
selves temporarily indisposed to increase their consumption at the same rate 
as their incomes were increasing, would respond by stepping up their aver- 
age propensities to save and/or their natality levels. A third group of income- 
receivers, situated at various income levels above those supplying only 
“necessities,” would reduce their average propensities to save and/or their 
natality levels. This group, which might be relatively large or relatively 
small, would include all individuals who, because their income-increments 
were sufficiently large to generate modification of their consumption pat- 
terns and make available the fruits of consumer-goods complementarity and 
quality-improvement, would experience what amounted to an increase in 
the marginal utility of their money (cp. Norris 1952, ch. 11) and (hence) an 
uncompensated substitution effect in favor of commodities and services and 
against offspring. If there are enough individuals in this third category, and 
if, in time, their newly acquired patterns of living are propagated to in- 
dividuals in the second group, the level of natality will fall despite the 
increase in income. 

What has just been said may be put this way. Families and/or individuals 
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have relatively stable consumption patterns, ordinarily subject only to 
changes in the small as family income increases or decreases. But there may 
exist certain goods (e.g., important members of the durable-goods category), 
the use of which entails a great deal of complementary spending, much of it 
not foreseen at the time of purchase. These goods might act, within the 
pattern of consumption, as metastasizing agents which, by the time they had 
run their course, would have significantly modified the consumption pattern 
and augmented the cost of this pattern. Since consumer income would not 
keep pace with the resulting increase in propensity to spend, something 
would have to give, and this something would be savings and/or procrea- 
tion, and it would tend to be procreation in greater degree if the family’s 
gross savings plan had already been institutionalized (e.g., insurance, 
annuity plans, etc.). 

In sum, increases in national income, consequent upon increases in the 
rate of investment and/or effectiveness of resource use, will be favorable, 
other conditions remaining equal, to increase in natural increase. But other 
conditions do not remain equal. With income increases are associated 
changes in socio-economic structure, in the distribution of the population 
among socio-economic groups, in aspirations, and in consumption patterns; 
and these changes almost certainly tend to be unfavorable in the aggregate 
to fertility and they may be unfavorable to natural increase. If, as seems 
probable, the second set of changes is more powerful than the first, circum- 
stances making for an increase in income are likely in time to make for a 
reduction of the rate of natural increase, especially if the increases are 
large. If this be the case, a supra-Malthusian population equilibrium must 
result, with a relatively low natality balancing a relatively low mortality, 
and with per capita income rising, though possibly at a low rate. 

It usually is assumed that the objective of investment is the augmentation 
of income (or “‘welfare’’) per head, but it appears to be taken for granted 
that this increment in income is to be achieved through augmenting the 
stock of wealth and facilitating innovation. However, since (within limits) 
the progress of per capita income is inversely associated with the level of 
natural increase, the goodness of an investment must be judged both in 
terms of its capacity to increase NNP and in terms of its capacity to reduce 
natality and natural increase. More specifically those investments are best 
which contribute, or which may be enabled to contribute, most effectively 
to the increase of per capita income in the longer run. This means, as a rule, 
therefore, that (ceteris paribus) those forms of investment which tend in 
time to depress natality are superior to those which do not. It is in order, 
therefore, to discover what forms of investment are unfavorable to natality, 
or can be made unfavorable through the introduction of side conditions. 

Let us abstract from the output-increasing effect of investment and note 
only the population effects of investment. As has been remarked, the influ- 


Capital Requirements and Population Growth 491 


ence of investment upon population growth is exercised through two chan- 
nels, through the income-increasing effect of investment, and through modifi- 
cations produced by investment in a population’s cultural milieu. While 
effects exercised through the income-channel may or may not be unfavorable 
to population growth, effects exercised through the second channel tend to 
reduce the rate of natural increase. Inasmuch as investment is rarely an 
isolated series of events, its net effect will usually be conditioned by the 
measures that are made to accompany the process of investing in a line 
of activity. 

It is not possible as yet to indicate with any degree of precision or cer- 
tainty what forms of investment are relatively unfavorable to natality and 
what forms are relatively favorable. There follows, however, a speculative 
indication of the probable population effects of a number of forms of invest- 
ment. (1) Investment that increases the prices of goods and services entering 
into the reproduction and rearing of children relative to the prices at which 
competing goods and services are to be had sets up a not wholly compen- 
sated substitution effect against children. Such a change in price structure 
may be brought about by investment which diminishes the prices of goods 
and services competitive with children, or by investment which increases 
the prices of goods and services complementary to children. In the latter 
category falls investment which accentuates the long-run tendency of the 
value of units of NRW, expressed in terms of units of RW, to rise. (2) Invest- 
ment that tends to redistribute population in geographical and social space 
in a manner calculated to increase the level of aspirations will tend to depress 
natality. (3) Investment that favors the increase of goods and services the 
demand for which is relatively elastic is likely to be less favorable to natality 
than is investment which favors the increase of goods and services the de- 
mand for which is relatively inelastic. Agricultural products usually are 
illustrative of the latter category, though such products may at times en- 
counter an elastic demand in foreign markets. (4) Investment that long 
continues to swell the monetary purchasing power of the bulk of the labor 
force faster than it makes available to them consumer goods and services is 
likely to affect natality adversely. Representative is investment in economic 
overhead capital and in some forms of social overhead capital. (5) Invest- 
ment that increases the output of durable and other goods which are well 
suited to metastasize otherwise relatively stable consumption patterns 
affects natality adversely as was shown earlier. (6) Investment which dis- 
sipates the tradition-ridden culture patterns of underdeveloped countries 
and establishes in their places modern, western patterns serves to reduce 
natality. Most effective of investments of this sort are those which cannot 
easily be fitted into a society’s culture unless many and widely spread 
patterns of this culture must be changed to accommodate the investment. 
Illustrative perhaps is extensive electrification or the extension and modern- 
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ization of transport. (7) Investment which is continued on a large scale and 
for a long time, particularly if it is strategically distributed in time, is almost 
certain to augment income sufficiently to compel modernization of living 
patterns, generate new aspirations, produce widespread cultural change, 
and set in motion a decline in natality. Small investment for short periods, 
on the contrary, can do little except increase numbers and make more 
difficult than ever the escape of a people from a Malthusian trap.*! (8) In- 
vestment which is more rather than less productive of income is the more 
favorable, in the longer run, to a decline in natality. (9) While investment 
which reduces infant mortality immediately augments the rate of population 
growth, it may so increase pressure upon family income as to produce 
modification of reproductive behavior, but whether it tends to decrease 
natality sufficiently more than to offset the decrease in infant mortality is 
doubtful. 


VI. Conclusion 


Of the conclusions indicated in this paper the most important are those 
respecting the importance of capital formation, the difficulties that beset 
efforts to increase capital per head and thereby increase the rate of tech- 
nological change, and the need to judge the net efficacy of investment in 
the light of both its income-producing and its natality-reducing effects. 
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Population and World Economic Development 


“In the long run, the lack of adequate space and resources is logically 
certain—unless fertility is reduced—to impose a ceiling on rising con- 
sumption, then to lower the availability of food per consumer, and ultimately 
to cause a rise in death rates. These conclusions all follow from the mathe- 


matics of geometric increase. ... At current growth rates, the population 
of the United States would outweigh the earth in 2500 years” (J, pp. 
330-31). 


The economic development of any particular society is envisaged as 
entailing changes both in its aggregative economic magnitudes and in its 
economic composition. Of these changes there are various indicators, not 
all of which move in wholly parallel paths. For the sake of convenience 
in exposition, however, use may be made primarily of a single indicator, 
per capita real income, since the movement of this indicator is highly 
correlated with the movement of other welfare-oriented indicators, and 
since changes in it provide a great deal of information respecting the extent 
to which a community of people has become better or worse off. It is as- 
sumed, therefore, that economic development is reflected in the movement 
of per capita income, and that the role played by population growth in 
economic development is ultimately expressible in terms of its incidence 
upon the movement of per capita income. 

This article is composed of two main parts: in the first the underlying 
theory is set down and in the second the prospective incidence of popula- 
tion growth upon the movement of per capita income is examined for each 
of the main demographic regions of the world. Analysis is restricted to quan- 
titative aspects of the subject under discussion; genetical and most euthenic 
issues are disregarded. In a final section some implications of the popula- 
tion question are touched upon. 


Economico-Demographic Theory 


A complete economico-demographic theory would have to account 
adequately both for the response of aggregate income to population growth 
and for the response of population to income growth. In this article, how- 
ever, major attention is devoted to the former response. The latter response 
is examined only in so far as it bears on one question: Does population 
growth respond to slight output changes in the same manner as it responds 
to large output changes? Relevant theory may therefore be expressed in 
terms of four principles: (i) changing age composition: (ii) changing factor 
complementarity; (ili) changing economic homosphere; and (iv) critical 
minimum economico-demographic stimulus. These principles are described 
below. 
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The per capita income in terms of which the course of economic develop- 
ment is plotted is a collection of goods and services, the enjoyment of 
many of which is contingent upon the availability of sufficient leisure. In- 
creases in the size of this collection tend to be accompanied by increases 
in its variety and its quality, presumably because the eudemonic property 
of income depends upon variety as well as upon quantity. This fact is over- 
looked in much of the popular literature relating to population, in which 
it is suggested that so long as the food supply, irrespective of its com- 
position, can be made to keep pace with numbers, there is no population 
problem. Unfortunately, man has taste buds and hence is not disposed to 
live on algae, or on a 21-cent daily mess of lard, beef liver, orange juice, 
and soybean meal, or on similar unpalatable minimum-cost diets (2). Nor 
is he content to live on minimum-cost, nonfood allowances. It is not very 
relevant, therefore, to ask how many people a given country can support. 
It is more relevant to ask why population continues to increase in a country 
after population growth has ceased to confer a net advantage upon the 
country’s inhabitants. 


Changing Age Composition 


Potential productivity per capita depends, ceteris paribus, upon the size 
of the fraction of a country’s population that is in the labor force. The size 
of this fraction, though subject to the influence of socioeconomic conditions, 
depends upon the age composition of a country’s population. Furthermore, 
though this fraction may be only some 5 to 10 percent higher in developed 
than in underdeveloped countries, the margin of productivity enjoyed by 
developed countries will be greater; for around 10 or more percent of 
the labor force of underdeveloped countries is made up of children under 
15, whereas the labor force of advanced countries includes almost no chil- 
dren (3). 

When a population is growing, its age composition is less favorable than 
when it is stationary, and when a population’s natural rate of growth in- 
creases (or decreases), its age composition becomes less (or more) favor- 
able, within limits. More generally, under ceteris paribus conditions, the 
proportion of the population of working age (say 15 to 59 or 20 to 64 years) 
increases greatly as the gross reproduction rate falls and declines somewhat 
as life expectancy at birth increases. Model stable populations serve to 
illustrate this tendency (see Table I). Suppose we postulate a set of age- 
specific fertility rates which give us a gross reproduction rate of 3, or a 
crude birth rate of 43 to 46; then the percentage of the population falling 
within the age group 15 to 59 will range, in the associated stable populations, 
between 48.4, if life expectancy at birth is 70.2 years, and 52.5, if life expec- 
tancy is only 40 years. Should this set of age-specific fertility rates be re- 
placed by another set yielding a gross reproduction rate of 1.5 and a crude 
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Table I. Gross Reproduction and Percentage of Population Aged 15 to 59 
in Model Stable Populations (23). 


Life expectancy at birth (yr) 


Percent Percent Percent 


aged Birth rate aged Birth rate aged Birth rate 
15-59 (No./1000) 15-59 (No./1000) 15-59 (No./1000) 





49.6 43.8 48.4 
55.8 30.6 54-7 
58.7 22.5 ST 
59.4 13.3 58.6 








birth rate of 22 to 23, the percentage of persons aged 15 to 59 would mse 
one-sixth or more, to between 58 and 62. In short, if fertility declined from 
levels such as are found in much of Asia, Africa, and Latin America to those 
found in Europe, the fraction of the population of working age would be 
something like one-sixth higher under stable-population conditions. This 
amounts to an increase of one-sixth or more in potential productivity per 
capita. This theoretical finding is borne out, of course, in the real world; 
for example, 66.28 percent of the Swedish population but only 56.69 per- 
cent of the Brazilian population is aged 15 to 64 years. 

High-fertility, underdeveloped countries would derive two advantages 
from the improvement in age composition that would result if fertility should 
decline until their populations had become approximately stationary. 
First, their potential per capita productivity would rise 10 to 15 or more 
percent; some of this potential productivity would assume the form of 
income and some the form of leisure. Second, the disposition of parents to 
put children to work and deny them education would be greatly reduced, 
and the capacity of the population to educate the children and so make them 
much more productive would be greatly augmented. Of this we have some 
evidence in the fact that in the slowly growing populations of developed 
European countries the ratio of children under, say, 15 to persons of an age 
(say 15 to 64) to be teachers is only about half as high as in the rapidly 
growing populations of underdeveloped countries. 


Changing Factor Complementarity 


Population growth would not affect productivity per capita adversely if 
output were entirely the product of labor and hence imputable solely to 
labor. Productivity partly depends, however, upon the number of comple- 
mentary agents or factors of production (4) at the disposal of a population. 
This number governs the amount of equipment the average worker has to 
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assist him in his occupational assignments. It also governs the rapidity with 
which technological advances can be given concrete form and the degree to 
which individuals can be trained and enabled to carry on that basic and 
applied research which underlies technological progress. Such progress is 
very important; it seems to have been responsible for some four-fifths of 
the increase in output per man-hour recently experienced in the United 
States (5). It is because population growth reduces when it does not alto- 
gether prevent increase in the number of productive factors available per 
capita that it tends to depress the rate at which output per capita increases. 
Population growth has this effect because it entails transformation of a given 
population, together with its replaceable and irreplaceable environment, 
into a successor population and environment, with the double result that 
increases in numbers are achieved at the expense of physical environment 
and that a portion of this physical environment is permanently dissipated 
(6). 

These factors or agents of production are of two sorts: (i) those which are 
reproducible and augmentable and (ii) those which are nonaugmentable 
because their aggregate stock is either roughly fixed (for example, potential 
supply of water power) or depletable (for example, proved and potential 
oil reserves) and hence subject to the relentless march of economic entropy 
consequent upon their use (7). While the rate at which the stock of agents 
(i) is increased depends immediately upon the level of income and the aver- 
age propensity of the community to save, it is affected, as may be the mar- 
ginal productivity of this stock of capital, by the scarcity of agents (ii). 
For in so far as agents (ii) are in short supply, this shortage must be made up 
by agents (i), with the result that average income is somewhat lower than 
it otherwise would be. 

Population growth slows down the rate at which the number of agents (i) 
available per capita can be increased. Inasmuch as a nation’s stock of 
utilized wealth usually amounts to something like five times its national 
income (8), saving rates of 5 and 10 percent, respectively, are required to 
keep the wealth-population ratio constant when the population is growing 
I Or 2 percent per year. Close association of this ratio and per capita income 
is prevented by various circumstances, however, among them variation in 
the composition of wealth, in the wealth-income ratio, in the extent to which 
increase in wealth is accompanied by technical progress, and in the manner 
in which wealth and income are measured (9). The wealth-income ratio does, 
however, provide a rough, internationally comparable index of the extent 
to which population growth absorbs output which might otherwise have 
been consumed or utilized to increase wealth or capital per head. It may be 
inferred that, even though the capital output ratio in industry or agriculture 
is sometimes as low as 3 : 1 or lower, savings of 8 to 10 or more percent are 
required in the longer run to offset the population growth rates of 2 or 
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more percent found in many underdeveloped countries. For assets are nor- 
mally accumulated not only to equip and house people but also for various 
other reasons which in the longer run bring the ratio of total physical assets 
to income up to 4 or § to I. 

Up to now the nonaugmentable factors have not seriously retarded the 
growth of output per head, because unused reserves remained, because sub- 
stitutes were available, because technical progress has reduced the input of 
these factors per unit of output, and because the use of materials other than 
minerals and water has grown little more rapidly than population. Further- 
more, technical improvements have increased the output of minerals per 
composite unit input of labor and capital. It is shortage of water and space 
that bids to restrict expansion here and there. In time, however, population 
growth, together with rising per capita consumption, will greatly increase 
the overali use of minerals and water and may even increase the marginal 
cost of produce, particularly if considerable amounts of cultivable land are 
diverted to nonagricultural purposes. Consumption of materials originating 
in nonaugmentable sources has been increasing markedly only since the 
late 19th century; this increase may not make itself felt in terms of rising 
costs for some decades, however, and even then the initial impact of such 
cost increases will be minor. Dearth of suitably situated space is likely to 
make itself felt, however (/0). 


Changing Homosphere 


Man’s earthly habitat, or homosphere, is a component of the compara- 
tively invariant biosphere in which living matter flourishes (//). The capac- 
ity of this homosphere to sustain human life at a given level is conditioned 
in some measure by the growth process as such, independently of the opera- 
tion of the principle of changing complementarity touched upon in the pre- 
ceding section. The effects of growth may be adverse or favorable. They are 
adverse when growth permanently dissipates a portion of the environment 
capable of subserving human life without at the same time replacing it with 
a suitable substitute. 

Illustrative perhaps is erosion consequent upon population pressure, or 
the dissipation of potential utility associated with increase in economic 
entropy, noted above. Illustrative also would be the covering of much land 
by water should continuing population growth so step up man’s production 
of carbon dioxide that the oceans failed to absorb all of it, with the result 
that the carbon-dioxide content, and hence the temperature, of the atmos- 
phere rose sufficiently to melt the polar icecaps. 

Illustrative of the favorable effects are reductions in composite inputs per 
unit of output made possible, within limits, by economies consequent upon 
increase in the size of a population and in the apparatus of production. Of 
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minor importance is the resulting fuller use of such indivisible agents as a 
railroad bed. Of major importance is the increase in organizational and 
other specialization made possible by population growth, together with the 
tendency of large economies to be more competitive and hence more in- 
clined to make optimum use of factors than are small economies. Much of 
the restraint to which specialization and competition are subject is attributa- 
ble, of course, not to smallness of population but to smallness of country 
or economy. This condition, usually inherited from the 18th century or 
from earlier centuries, when the optimum-size state was smaller than today, 
is now being partially rectified through the creation of metastates (/2). 

Population growth, when accompanied by corresponding growth in em- 
ployment and income, may stimulate both the growth of firms which have 
not yet expanded to the greatest extent that seems economically desirable 
and the introduction of equipment and methods superior to those in use. 
For, so long as an economy is growing and expected to grow, stimulus is 
given to the disposition to plan and invest for the morrow and to suppose 
that enhanced output will find market outlets as satisfactory as those cur- 
rently relied upon. Under these circumstances, also, it is relatively easy for 
labor and other factors, whether newly employed or situated in nonexpand- 
ing industries, to move into expanding industrial sectors. These various 
potential advantages of population growth, though realizable in a developed 
country, are not likely to be realized in a heavily populated, underdeveloped 
country where divers other preconditions for development are lacking. Their 
role in a developed country may be exaggerated, since in such a country, 
even if the population is stationary, death and retirement alone permit con- 
siderable and rapid readjustment of the labor force, while depreciation and 
obsolescence permit rapid modification of the composition of capital. Such 
flexibility is particularly marked when, as in advanced societies, govern- 
ments are economically powerful enough to support aggregate demand at 
a level favorable to needed readjustment. 


Critical Minimum Economico-Demographic Stimulus 


Much of Asia, Africa, and Latin America—perhaps two-thirds of the 
world’s population—is caught in a Malthusian trap, in “a quasi-stable equi- 
librium system” in which forces making for increase in income evoke coun- 
terbalancing income-depressing forces, among them a high rate of popula- 
tion growth. 

Escape from this trap or system presupposes a stimulus, or set of con- 
tinuing stimuli, sufficient to make the income-increasing and the population- 
growth-retarding effects dominant. This stimulus must operate both to 
increase income faster than population and to reduce the rate of population 
growth so that per capita income and expectations respecting the future 
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course of per capita income rise sufficiently. What is called for is heavy 
investment over a sustained period of time —investment that is oriented not 
so much toward providing traditional support for a growing population as 
toward augmenting the stock of income-producing equipment, toward edu- 
cating and urbanizing the population and rendering it productive and 
forward-looking, and toward replacing wants that foster population growth 
by different aspirations (/3). 

What alone is in dispute is the extent to which a people, even when its 
government is strong and well entrenched, can be induced to extend its time 
horizon, sacrifice today’s simple material pleasures for tomorrow’s uncer- 
tain returns, and substitute ideals of the sort found among advanced Euro- 
pean peoples for those regnant in tradition-bound societies. Puerto Rico’s 
experience demonstrates how very difficult it is to introduce effective 
family planning. 

The significance of the above argument, subscribed to in part already by 
J. S. Mill, derives from the fact that population growth has been revolu- 
tionized in underdeveloped countries by the introduction of modern health 
measures that increase life expectancy. As a result, numbers increase, or 
soon will increase, two or three or more times as fast in these countries as 
they increased in Western Europe when that part of the world was under- 
going modernization. The low rate of population growth characteristic of 
Western Europe (it was generally near or below I per cent per year) per- 
mitted initially low rates of saving to set self-sustaining economic develop- 
ment in motion. Similarly, in Japan, the only non-European country to 
undergo substantial modernization in the late 19th century, the rate of natu- 
ral increase long remained close to 1 percent, and savings were relatively 
high and were put to good use. Even so the agricultural population has re- 
mained at the Meiji-era level; moreover, despite considerable moderniza- 
tion and the early adoption of family-limitation practices, Japan’s birth rate 
did not fall sharply until after legal barriers to such limitation were relaxed, 
in and after 1949 (/4). The demographic history of Japan suggests that, 
without strong governmental efforts to augment the rate of capital formation 
markedly and to stimulate effective control of fertility, underdeveloped 
countries, especially those which are already heavily populated and less 
productive of income than was early 19th-century England, are unlikely to 
escape their Malthusian trap, low incomes and excessive fertility. 


Empirical Findings 


Having noted ways in which population growth may affect the movement 
of per capita income and (if we may ignore Pope’s dictum: “‘Fixed to no spot 
is happiness sincere’’) “welfare,” we may turn to the current demographic 
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situation, a conspectus of which is presented in Table II. Prospective rates 
of growth for Asia (exclusive of Japan), Africa, Middle America, and South 
America (exclusive of its temperate-zone countries) are much higher than 
for other areas. In these four areas fertility is uncontrolled, natality is high, 
and the diffusion of effective family limitation practices is retarded by a 
predominance of rural conditions, often accompanied by a high degree of 
illiteracy, elimination of which is difficult. While age composition is unfavor- 
able to productivity in all these rapidly growing regions and per capita in- 
comes are generally much lower than in the remainder of the world (that is, 
in Europe, northern North America, the Soviet Union, Japan, and most of 
Oceania), where fertility is subject to quite effective control (though this is 
not always exercised), population density appears to be a powerful depres- 
sant of income only in the Far East (where about half the world’s population 
lives) and in Middle America. The low level of income in most of Africa and 
much of South America is primarily attributable, as are low income levels 
to some extent in the Far East, to conditions associated with economic 
underdevelopment as such rather than with population density, a consider- 
able amount of which is compatible with relatively high per capita incomes 
(for example, population density is approximately 200 individuals per square 
mile in the northeastern United States and exceeds 300 in much of Europe 
and 500 in Japan). 

Lowness of income is almost invariably associated with a heavy concen- 
tration of the labor force in agriculture, a condition found in Asia and Africa 
and in much of Middle and South America. There results a heavy pressure 
of agricultural population on the land under cultivation, especially when 
arable land per head of agricultural population amounts to less than 1 acre, 
as in Asia, or to about 2, as in Middle America, instead of more than 3, as in 
Europe and much of Africa and Latin America, or about 20, as in North 
America (/5, pp. 474-477). Hence, agricultural income is very low in Asia 
and is augmentable principally through the reduction of the agricultural 
population by half or more and the augmentation of the frequently low yields 
per acre and per man; for, as the data in Table III indicate, pasture land is 
scarce and there is little utilizable forest or potentially productive land to 
bring into use. In the Near East, to some degree in Middle America, and in 
South America and much of Africa, the amount of land under cultivation 
apparently is still significantly augmentable. In all these areas, moreover, 
as in much of the Far East, output per acre could be greatly increased, given 
scientific methods of cultivation and a sufficiency of plant nutrients and 
moisture (/5, p. 531; 16). There is little prospect, however, with current 
population trends, that the peoples of Asia, the Middle East, or Middle 
America can greatly reduce their excessive dependence on cereals and 
tubers (/5, chap. 9). 

While the easing of population pressure in agriculture depends in part 
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Table Ill. Amount of Land, per Capita and by Use, 1955 (25). 





Agricultural area 





Unused but 
Arable land and land | Permanent meadows Forest potentially 
under tree crops and pastures land productive 
Region (millions land 
Total Per Total Per of (millions of 
(millions capita (millions capita hectares) hectares) 
of (hectares) of (hectares) 
hectares) hectares) 








WES!SsRe 267 
Europe ig 85 
Northern North 

America* 2 1.54 
Rest of North 

Americat 2 1.34 
South America 2.52 
Oceania 24.00 
Far East 35 0.19 
Near East Darl 
Africa 2.95 





*“Niorthern North America” includes Alaska, Canada, and the U.S.; + “Rest of North 
America” includes the balance of North and Central America. 


upon greatly increased investment in agriculture, together with moderniza- 
tion of techniques, it depends largely upon the provision of relatively pro- 
ductive nonagricultural employment for both the excess agricultural popula- 
tion and additions to the labor force resulting from natural increase. Such 
provision requires not only considerable investment in suitable forms of 
education but also the formation of capital and the availability of the requi- 
site mineral and other natural resources. Let us consider investment in 
education and capital formation first. In most underdeveloped countries 
investment in suitable facilities for education at the secondary and advanced 
levels is too low, and in many not even a full primary education is provided. 
In many, savings are barely adequate (if that) to offset population growth, 
probably averaging less than 10 percent of the national income in the whole 
of the semi- and nonindustrialized world (/7). In Asia, with the exception 
of China, Israel, Japan, and possibly one or two small communities, the rate 
of capital formation is around 10 percent or less of income, and even in 
thrifty Japan gross fixed capital formation per capita is only one-ninth of that 
in the United States and one-third of that in Western Europe (/8). In Latin 
America gross investment in fixed capital (some of foreign origin) has been 
in the neighborhood of 17 percent of the gross national product, and net 
investment, around 11 percent of the net national product (/9). In Africa 
capital formation has varied greatly, ranging from levels of below 10 per- 
cent of national income, through perhaps close to 10 percent in Egypt, to 
much higher rates in Rhodesia, the Union of South Africa, and other coun- 
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tries (20). Much higher rates of savings are required in most of the under- 
developed world, given current population growth, than are presently 
manifest. 

While a number of underdeveloped countries are equipped with the natu- 
ral resources requisite for economic development, in others the amounts 
of such resources are small or are offset by heavy population. China’s iron- 
ore reserves (6.7 tons per capita), comparable to Mexico’s, are greatly in- 
ferior to India’s (54.2 tons per capita), which are superior to those of the 
United States; but India’s coal reserves, roughly comparable in per capita 
terms to those of France, are greatly inferior to China’s. Japan, with some 
coal, lacks iron ore as well as many other minerals. With the exception of 
these three countries and the partial exception of Korea, no Asian country 
is able to develop a considerable iron and steel industry and related indus- 
tries; nor is a comparable industrial base now being provided by other 
minerals, or, in the long run, by petroleum (most heavily produced in the 
Near East). In South and Middle America, Brazil, Venezuela, and Cuba are 
well equipped with iron ore but are short of coal. Most of the coal and iron 
ore in Africa is in Southern Rhodesia and the Union of South Africa. In 
sum, a shortage of minerals in relation to population is likely to limit indus- 
trial development and the increase of per capita income in Asia, even in the 
absence of further population growth, and analogous limitation is likely 
eventually to become operative in much of Latin America and in parts of 
subsaharan Africa. Only a detailed inventory and study of available re- 
sources could disclose when and to what degree such limitation would be- 
come evident. Were such a study undertaken now and something like an 
optimum population determined for subsaharan Africa and South America, 
policy might be oriented toward reducing the actual and the potential rate 
of growth (27). 


Implications 


It was suggested above that if a population were stationary instead of 
growing 2 or 3 percent per year it would have at its disposal, for improving 
the state of the existing population, current productive power and income 
amounting, in per capita income terms, to something like 20 to 25 percent 
of national income under ceteris paribus conditions. The precise magnitude 
of this figure depends upon the economic significance of differences in age 
composition and upon the relevant wealth-population ratio. It affords a 
rough measure of the current cost of a 2 to 3 percent yearly rate of popula- 
tion growth. The magnitude of this cost, together with the disadvantages, 
from the standpoint of education, of an unfavorable age composition, sug- 
gests that countries like Brazil which require larger populations for the 
optimum exploitation of their resources can progress more rapidly if they 
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reduce their annual rates of population growth from the present 2 or 3 per- 
cent to, say, I percent. 

The adverse effects of population growth in heavily populated under- 
developed countries have been well summarized by Coale and Hoover in 
their study of India. Assuming two postulates, that expectation of life at 
birth would rise from 32 years in 1951 to 52 years in 1986 and that fertility 
might either remain unchanged or decline 50 percent by 1986, the decline 
beginning in 1956 or not until 1966, they examined the economic implica- 
tions of the population changes that would take place. They found that, if 
fertility began to decline at once, to be halved by 1986, income per consumer 
by the 1980’s would be rising nearly four times as fast as would have been 
the case had fertility not declined at all. Moreover, the population, though 
still increasing 0.9 percent per year, would be approaching a stationary state, 
whereas, if fertility had not declined, the population would be increasing 2.6 
percent per year and escape from the Malthusian trap would be even more 
difficult than it had been 30 years earlier (/, pp. 38, 273, 280). Analogous 
results were yielded by a similar inquiry in Mexico, where population has 
been growing faster than in India and where per capita income is two or 
three times that in India. Given a 50-percent decline in fertility, income per 
consumer would, as in India, be about 41 percent higher at the end of 30 
years than it would have been in the absence of any decline in fertility (/, 
pp. 280, 305-306). Reduction in fertility, in short, makes possible higher 
and much more rapidly growing average incomes. 

Because of the geometrical character of population growth and the fact 
that numbers rarely decline, the problem now confronting India or Mexico 
may eventually confront Europe or the United States or any other region 
where population is not yet so dense as it is in Europe, or where it is growing 
less rapidly than in, say, Latin America. It is sometimes supposed that 
maintenance (as in the United States) of two- to four-child families — that 
is, of a three-child-family average— would constitute a sufficient degree of 
control. Yet, under the conditions that exist in the United States, mainte- 
nance of a level of three children per family would result in an increase of 
population of about 1.3 percent per year, and this rate could easily be raised 
to 1.5 percent, approximately the rate at which the American population has 
been growing since 1950 (22). With an annual rate of increase of 1.5 per- 
cent, a population doubles every 47 years. In a mere 200 years, therefore, 
at this rate of increase the population of the United States would rise from 
a current 179 million to about 3.5 billion, or nearly 1200 persons per square 
mile, a density roughly double that presently found in Massachusetts and 
New Jersey. 

In most of the world, persisting population growth constitutes the most 
serious of the long-run threats to the continuing improvement of man’s 
material lot. Because of the existence of limitational factors, if only that of 
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suitably situated space, there is a limit to the extent to which populations 
can grow, in any country or in the world as a whole. It is sometimes argued 
that fertility will never endanger man’s standards of life, since men, having 
acquired a standard, are unwilling to surrender it, whether to population 
growth or to other income depressants. This argument overlooks a more 
fundamental ethical and eudemonic issue posed by population growth, 
however. It ignores the fact that resources currently used to support the 
costs of population growth might otherwise serve to augment welfare per 
capita. It fails to ask to what degree maximum welfare per capita would be 
more nearly realized if those preferring population growth, whether in the 
United States or elsewhere, were required to support more of its costs than 
at present. It neglects the fact that in much of the world living standards 
already are desperately low and will prove hard to raise even if the stork’s 
wings are clipped. 
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